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Additional  Alloy. — The  copper,  or  other  alloy  put  into  the  mixture  in¬ 
tended  to  form  “  Standard”  silver,  beyond  the  true  arithmetical  proportion,  in 
order  to  compensate  for  loss  of  base  metal  during  manipulation. 

Alligation. — The  mixture  of  silver  of  various  qualities  melted  together  to 
form  “Standard”  metal. 

Anna . — The  one  sixteenth  part  of  a  rupee,  or  of  the  tola  weight. 

Annealing. — The  exposure  of  the  ingots,  laminated  straps,  or  blanks,  to  a 
red  heat  in  a  reverberatory  furnace,  to  soften  and  fit  them  for  coinage. 

Assay. — The  expeditious  chemical  analysis,  whereby  the  proportions  of 
silver  or  gold  and  base  metal  in  any  compound  is  ascertained. 

Assay  Pound . — The  weight  of  the  sample  actually  submitted  to  experi¬ 
ment. 

Better . — A  term  applied  to  silver  (or  gold)  when  it  is  more  or  less  supe¬ 
rior  to  the  precise  “Standard,”  indicating  that  it  contains  a  larger  proportion 
of  the  precious  metal. 

Betterness. — Superiority  to  ‘  Standard.” 

Blanks. — The  unfinished  pieces  as  they  are  punched  from  the  straps, 
previous  to  raising  the  edges,  and  cleaning  and  stamping  them. 

Bleaching . — Boiling  the  pieces  in  dilute  sulphuric  acid—  to  whiten  them. 

B\.  — This  sign  signifies  that  the  metal  or  coin  to  which  it  is  applied  is 
“Better”  or  superior  to  Standard,  by  half  a  pennyweight  in  the  pound  troy, 
or  the  4-|-Tth  part. 

Bullion . — Precious  metal,  suited  for  coinage,  usually  in  the  form  of  bars, 
or  coins  not  current  in  the  country  to  which  the  Mint  belongs. 

Drosses. — The  Sweepings  of  the  different  rooms,  slag  and  cinders  from 
the  furnaces,  and  earthy  matters  collected  during  coinage,  which  are  supposed 
to  contain  silver. 

Granules. — Finely  divided  particles  of  metal,  formed  by  pouring  it.  when 
in  a  melted  state,  into  cold  water. 

Ingot. — A  flat  bar  of  standard  silver,  generally  about  1 5  inches  long  by 
2\  broad,  and  either  £ th  inch  or  one  inch  thick  ;  cast  in  that  peculiar  form  to 
facilitate  lamination  for  coinage. 

Lac. — One  hundred  thousand. 
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Lamination. — Passing  the  ingots  and  straps  between  a  series  of  rolls  at 
gradually  diminishing  distances  apart,  to  reduce  them  to  the  form  of  straps 
of  the  proper  thickness  for  cutting  out  the  pieces. 

Muster . — The  small  bit  or  sample  of  silver  cut  from  a  bar  or  ingot  for 
assay. 

Out.  turn, — The  produce  of  the  Mint  in  coins. 

Oxidisable. — Capable  of  being  oxidised,  or  converted  into  oxide  or  rust, 
and  thus  having  the  metallic  properties  destroyed. 

Pix  or  pyx. — Properly  a  box,  but  applied  to  the  formal  examination  and 
test  of  coins  by  the  Assay  Master,  or  other  qualified  person  appointed  by 
Government. 

Pre-melting. — The  fusion  of  merchant’s  bullion,  to  fit  it  for  assay  and 
reception  by  the  Mint. 

Refinement. — The  increase  of  purityor  fineness,  occasioned,  either  pur¬ 
posely  by  artificial  means,  or  by  the  natural  effect  of  the  processes  of  mani¬ 
pulation  in  coinage. 

Scissel. — The  cuttings  of  standard  metal  (or  metal  very  near  “standard”) 
which  remain  after  punching  out  the  blanks  intended  for  coinage  from  the 
laminated  straps. 

“  Standard” — The  legal  fineness  of  the  coins.  In  India  this  signifies  that 
fi  fths  of  the  metal  is  pure  gold,  or  silver. 

Straps. — The  laminated  ingots  when  they  have  been  brought  to  the  thick¬ 
ness,  or  near  the  thickness  suited  for  cutting  out  the  blanks.  For  rupees  the 
straps  are  generally  about  15  feet  long,  2\  broad,  and  Jyth  inch  thick,  when 
ready  for  cutting. 

Tola — The  weight  of  a  Company’s  rupee — 180  grains. 

Touch. — The  fineness  of  any  metal  stated  decimally.  Thus  Indian  “stand¬ 
ard”  gold  or  silver  is  91.666  “touch.’’ 

Trade  This  term  applies  to  the  title  or  report  of  fineness  which 

by  universal  consent  is  made  of  merchant’s  bullion,  and  which  specifies  its 
fineness  at  the  half  pennyweight  next  below  the  fractional  result  shown  by 
the  assay.  It  is,  therefore,  short  of  the  truth  by  the  fractions  which  cannot 
be  reported. 

Unreported  Fractions. — A  trifling  excess  in  fineness  of  bullion  beyond 
the  quality  stated  in  the  “  Trade  assay”  report. 

Worse. — A  term  applied  to  silver,  or  gold,  when  it  is  inferior  in  fineness 
to  the  “standard,”  that  is,  contains  a  larger  proportion  of  base  metal. 

Worseness . — Inferiority  to  “standard.” 

W\. — This  sign  signifies  that  the  metal  or  coin  to  which  it  is  applied  is 
“worse”  or  inferior  to  “standard”  by  half  a  pennyweight  in  the  pound  troy  or 
the  th  part 
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G.  L.  PRENDERGAST,  Esq,  *\ 

W.  H.  BAYLEY,  Esq.  \Mint  Committee . 

S.  D.  BIRCH,  Esq.  j 

Gentlemen, 

1.  Agreeably  to  the  instructions  of  Government  in  the  Minutes 
of  Consultation  of  the  6th  January  1854,  communicated  in  your  Secretary’s 
letter  of  the  6th  April,  I  have  now  the  honor  to  forward  the  Report 
therein  called  for,  on  the  results  of  the  practice  of  the  three  Indian  Mints* 
as  to  the  custody  and  produce  of  the  bullion  entrusted  to  them  during 
the  twelve  years  from  1841-42  to  1852-53. 

2.  I  trust  that  you  will  excuse  the  delay  which  has  occurred  in 
fulfilling  these  instructions,  which  has  arisen  partly  in  consequence  of  the 
time  occupied  in  procuring  the  necessary  information,  the  last  of  the 
papers  applied  for  having  reached  this  office  from  the  Bombay  Mint 
only  on  the  25th  of  September  last,  and  partly  owing  to  the  diversity 
and  complication  of  the  many  facts  and  calculations  involved  in  the 
minute  analysis  of  the  operations  of  the  three  Mints  throughout  so 
many  successive  years. 

3.  I  must  also  attribute  to  the  latter  cause  above  mentioned  the 
additional  trouble  which,  I  fear,  the  perusal  of  my  Report  may  cause, 
by  the  occasional  repetitions,  which,  owing  to  the  intimate  connection 
of  the  different  Mint  processes  I  have,  in  my  endeavour  to  elucidate 
some  of  the  more  difficult  points,  preferred  to  the  risk  of  obscurity  ; 
but  which  are  more  numerous  than  they  would  have  been,  could  I  have 
commanded  sufficient  leisure  to  study  the  subject  as  a  whole,  free  from 
the  distraction  of  numerous  other  occupations. 

4.  The  statements  contained  in  the  Report  are  almost  universally 
taken,  either  from  official  documents  already  in  your  possession,  or  from 
the  printed  Reports  laid  before  Parliament  and  published  by  its  authority. 
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With  regard  to  any  other  information,  I  have  endeavoured  in  each  case 
to  quote  the  authority,  in  order  that  you  may  have  independent  means 
of  verifying  every  important  fact ;  and  I  trust  that  you  will  in  none  find 
any  serious  error. 

5.  It  is  possible,  however,  that  in  spite  of  all  my  endeavours,  an 
oversight  or  inconsistency  may  still  be  found  here  and  there  in  the  Re¬ 
port  or  its  Appendices,  arising  from  the  causes* * * §  above  mentioned  ;  but 
whether  this  be  the  case  or  not,  I  trust  that  your  Committee  will  see  no 
just  cause  to  take  exception  against  the  general  accuracy  of  the  state¬ 
ments  and  principles  which  I  have  advanced  ;  and  which,  founded  as 
they  are  upon  many  years  close  observations  and  attentive  study,  are,  I 
hope,  deserving  of  your  full  confidence. 

6.  Your  Committee  will  find  the  general  results  of  the  investiga¬ 
tion  fully  stated  in  paras  9  and  13  of  the  Report,  and  a  few  general  re¬ 
marks  connected  therewith  in  paras  105  to  108,  to  the  request  contained 
in  the  last  of  which  I  respectfully  solicit  your  attention,  as  well  as  to 
para  21,  page  9. 

7.  You  will  no  doubt  observe,  with  satisfaction,  that  in  all  the 
Indian  Mints  there  has  been  very  great  improvement  of  late  years,  the 
large  losses  experienced  formerly  having  been  lately  replaced  by  gains  ; 
thusf  you  willj  perceive  that  during  the  first  half  of  the  twelve  years, 
the  losses  in  the  three  Mints  (including  Madras,  which  had  a  gain  of 
1 1,790  Rs.)  amounted  to  Rupees  2,31,615,  instead  of  a  gain  of  3,88,583, 
or  a  total  loss  of  6,20,198,  at  the  rate  of  103,366  per  annum  ;  while 
during  the  second  period  of  the  same  length,  the  result  of  the  opera¬ 
tions  of  all  the  Mints  has  been  a  gain  of  Rupees  18,107  (instead  of  a  gain 
of  2,96,630)§  a  great  improvement,  indeed,  upon  the  former  experience, 
and  indicating  a  diminution  of  loss  as  compared  with  the  past,  of  67,446 
Rupees  per  annum  ;  but  less,  notwithstanding,  than  it  should  have  been, 
by  Rupees  2,15,523 — and  thus  indicating  still  the  existence  of  some 
causes  of  undue  wastage,  and  room  for  further  improvement,  to  the 
extent  of  35,920  Rupees  per  annum,  in  addition  to  pre-melting  reco¬ 
veries  of  the  value  of  from  7  to  21,000  Rupees  per  annum  more. 

8.  Your  Committee  will  also  observe  that,  with  the  exception  of 
one  year  out  of  the  twelve,  this  Mint  has  never  exhibited  a  loss  on  its 


*  In  some  instances  trifling  discrepancies  occur  in  consequence  of  the  annas  and  pice 
being  disregarded. 

f  Vide  note  to  para  67,  page  24. 

%  Para  5. 

§  Vide  Report,  paras  31,  33,  38,  and  40. 
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transactions  ;  that  during  the  first  six  it  realised  49  per  cent  of  the 
gains  which  would  be  experienced  by  perfect  work,  during  the  last  six 
64  per  cent ;  and  that  latterly,  owing  to  the  discovery  of  the  most  ob¬ 
scure  of  the  causes  of  loss  and  deficiency,  and  the  contrivance  of  means 
of  obviating  them,  the  former  losses  have  been  entirely  put  an  end  to, 
and  the  whole  of  the  surplus  shown  theoretically  to  be  proper  in  the 
coinage  of  silver  bullion  has  been  realised.  The  same  will,  I  have  little 
doubt,  be  the  case  in  the  other  Mints  within  a  short  period. 

9.  Should  I  have  succeeded  in  establishing  the  truth  of  the  prin¬ 
ciples  which  I  have  endeavoured  to  demonstrate,  and  should  they  be 
considered  worthy  of  adoption  by  Government,  I  venture  to  hope  that 
they  may  be  found  of  more  value  than  the  mere  economy  resulting 
from  them  ;  as  they  may  furnish  the  basis  for  the  establishment  of  a 
simple  check  over  the  important  but  obscure  operations  of  the  Indian 
Mints,  and  wholly  relieve  the  Authorities  from  the  consideration  of 
those  numerous  technical  details  of  internal  management,  a  few  of  which 
have  been  given  in  the  Report  ;  and  which,  in  the  aggregate,  if  properly 
and  fully  inquired  into,  may  almost  be  compared  to  a  science,  which  it 
takes  years  of  experience  fully  to  comprehend. 


I  have  the  honor  to  be. 
Gentlemen, 

Your  most  obedient  Servant, 


J,  T.  SMITH, 

Mint  Master , 


Fort  St.  George,  Mint, 
25th  April,  1855. 
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REPORT 

On  the  Results  obtained  in  reference  to  the  custody  and  produce  of  Silver 
Bullion  in  each  of  the  Indian  Mints ,  prepared  in  conformity  with  the 
Resolution  of  Government ,  contained  in  Minutes  of  Consultation  6th 
January  1854,  and  the  Instructions  of  the  Mint  Committee,  under  date 
the  6th  April  1854. 

1.  The  object  of  the  present  Report  being  to  investigate  more  par¬ 
ticularly  the  results  connected  with  the  safe  custody  and  restoration  of 
the  bullion,  a  question  on  which  there  exists  much  difference  of  opinion, 

I  myself  having  ventured  to  propose  improve- 
Object  of  this  Report.  J 

ments  m  the  former  practice  oi  the  Indian 

Mints,  I  trust  that  I  shall  be  excused  if  I  take  the  liberty  of  referring 
to  the  principles  which  I  have  endeavoured  to  establish,  as  they  will  con¬ 
veniently  furnish  a  standard  of  comparison,  and,  as  I  trust  I  shall  be  able 
to  show,  point  to  a  degree  of  success  which  we  may  in  future  make  our 
aim,  and  which  we  may  reasonably  expect  to  attain  to. 

2.  The  following  statements  have  been  prepared  to  illustrate  this 
subject : — Appendix  No.  1,  shows  the  experience  of  each  of  the  Mints, 
as  stated  in  the  official  records  submitted  by  the  head  of  the  department, 
and  Appendix  No.  2,  is  an  abstract  of  the  same,  both  of  them  divided  into 

two  periods  of  the  six  years  preceding,  and  the 
six  following  the  publication  of  my  views  as 
to  the  results  which  ought  to  be  met  with  in  the  manipulation  of  silver 
bullion,  and  which  results  are  contrasted  in  the  abstracts  with  the  results, 
actually  recorded. 

3.  If  we  examine  the  first  of  the  periods  above-mentioned,  viz., 
from  1841-42  to  1846-47  as  exhibited  in  the  abstract  Appendix  No.  2, 

we  perceive  it  to  be  stated  that  there  ought  to 

cou“sSahbrtteyd.0ffiCial  ~  a  fS^*  ^  operation  of  the 

three  Mints  of  227,265  Rupees,  whereas 
the  accounts  rendered  by  the  Mints  show  that  there  was  a  loss,  during- 


*  This  is  a  true  surplus  value  of  bullion,  as  compared  with  the  value  charged  in  the  ac¬ 
counts,  and  paid  for  to  the  merchants.  This  is  not  a  question  of  profit  and  loss,  as  relates  to 
expenses  and  income  ;  but  one  regarding  the  effects  of  the  manipulation  of  the  precious  metals, 
which  I  have  ventured  to  affirm  ought  to  yield  an  excess.  The  profits  and  losses  of  the  Mint, 
by  seignorage,  kc.,  as  contrasted  with  charges,  is  quite  a  different  thing. 
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the  six  years,  of  340,974  Rupees  ;  although  they  include  a  gain  by  the 
Madras  Mint  of  Rupees  10,953.  Had  the  Madras  Mint  exhibited  a 
similar  result  to  the  other  two,  viz.,  a  loss,  which  in  proportion  would 
have  been  33,853  Rupees,  the  total  losses  would  have  been  (385,780 
Rupees)  three  hundred  and  eighty-five  thousand,  seven  hundred  and 
eighty  Rupees. 

4.  It  will  be  shown  hereafter  that  the  statements  recorded  by  the-’ 

Calcutta  Mint  required  correction,  to  exhibit  the  true  bullion  results,. 

as  they  contain  entries  of  loss  which  are  not  losses  of  bullion  ;  and  there 

are  also  sources  of  gain  not  included  in  my 
Accounts  require  correction.  .  .  . 

estimate  m  Appendix  2,  which  is  founded  on 

a  surplus  of  only  one  per  mille  on  all  bullion.  The  Bombay  Mint  ac¬ 
counts  also  require  some  correction,  to  fit  them  for  comparison,  as  they 
include  losses  in  refining,  which  are  not  properly  losses  in  coinage,  and. 
are  not  equally  sustained  by  the  different  Mints  ;  and  also  gains  and 
losses  by  the  overweight  and  deficiency  of  the  coins.  The  statements 
will  indeed  require  to  be  examined  in  minute  detail,  and  it  is  probable 
that,  if  due  allowance  were  made  on  both  sides,  the  result  would  be,  as 
regards  the  first  period,  not  very  different  from  that  represented  by  the 
official  records  ;  but  before  entering  upon  this  investigation,  I  would 

respectfully  observe,  that  the  actual  gain  pro- 
eiplTrtanCe  °fthe  newpri”'  posed  by  the  adoption  of  my  principles,  in 

preference  to  the  former  system,  is  represented 
by  the  difference  between  the  loss  in  the  above  six  years  of  385,780 
Rupees,  and  a  gain  during  the  same  period  of  227 ,265 ;  total  613,045 
Rupees.  Indeed,  this  is  not  all. 

5.  It  will  be  seen,  upon  a  careful  analysis,  that  the  sum  total  of 
the  gains  which  ought  to  have  been  realized  during  the  first  period  in  the 
three  Mints,  is  388,583*  Rupees,  and  the  actual  result  a  loss  of  231,615 
Rupees,  being  a  difference  of  620,198  Rupees  ;  but  this  actual  result 
includes  a  gain  instead  of  a  loss  by  the  Madras  Mint,  and  the  above  con¬ 
trast  supposes  the  same  system,  and  the  same  results,  to  obtain  in  all  three  ; 
in  which  case,  assuming  that  the  Toss  in  Madras  had  been  in  the  same 

ratio  to  the  bullion  operated  on  as  the  average 
Saving  to  be  effected  by  them.  .  ° 

of  the  other  two,  it  would  have  amounted  to 

23,414  Rupees.  The  total  losses,  as  corrected,  would,  under  that  sup¬ 
position,  have  been  266,819  Rupees,  and  the  total  difference  in  the  six 
years  (655,402  Rs.)  six  hundred  and  fifty-five  thousand,  four  hundred 
and  two  Rupees. 


*  Vide  paras  23,  24;  and  25. 
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6.  These  remarks  I  have  been  prompted  to  make,  not  only  by 
what  appears  to  me  to  be  the  great  importance  of  effecting  every  prac¬ 
ticable  improvement  in  the  management  of  the  Indian  Mints,  but  also 

because  I  feel  that,  were  I  to  refrain  from 
■hitherto.Ct  °f  ^  SU^6Ct  alluding  to  the  statements  which  I  long*  since 

officially  made,  I  should  appear  to  acquiesce 
in  the  virtual  condemnation  which  has  been  passed  upon  them,f  I  there¬ 
fore  think  it  my  duty  now  to  state,  that  after  nine  years  further  expe¬ 
rience,  I  am  not  only  able  to  repeat  these  statements  with  fuller  assurance 
of  their  accuracy,  but  am  also  of  opinion,  that  the  restrictions  suggested 
by  my  wish  to  avoid  exaggeration,  may,  in  great  measure,  be  removed, 
and  even  a  higher  standard  of  success  aimed  at  than  that  which  I  pre¬ 
scribed. 

7.  As  it  will  throw  a  light  upon  the  examination  now  to  be  en¬ 
tered  into,  I  will  briefly  recapitulate  the  principles  above  referred  to. 
They  are  as  follows  : — 

1st.  That  there  is  no  loss  (at  least  no 
^tatementofihe  new  princi-  appreciable  loss)  of  silver,  during  the  ordinary 

operations  of  coinage  ;  except  in  the  drosses. 

2nd.  Consequently,  that  if  the  silver  remaining  in  the  drosses  be 
fairly  and  fully  reckoned,  the  whole  of  the  silver  received  by  the  Mint 
ought  to  be  accounted  for. 

3rd.  That  as  the  amount  of  silver  actually  received  by  the  Mint 
exceeds  that  registered  in  the  accounts  by  the  “  unreported  fractions,' ” 
and  as  by  Article  1st  there  is  no  loss,  these  fractions  ought  to  be  delivered 
without  diminution,  and  constitute  an  excess  at  the  close  of  operations. 

8.  Instead  of  the  2nd  and  3rd  of  the  above  articles,  it  would 
perhaps  be  more  convenient  hereafter  to  say  that,  as  the  silver  may  be 
economically  extracted  from  the  drosses,  so  as  to  leave  only  a  very  incon¬ 
siderable  part  therein,  and  as  it  would  be  practically  impossible  to 
calculate  the  unreported  fractions  within  very  narrow  limits,  and  there¬ 
fore  a  margin  of  uncertainty  of  some  extent  must  necessarily  be  allowed, 

the  doubt  being  given  in  favor  of  the  Mint, 
it  follows  that,  assuming  the  Government  make 
a  moderate  calculation  of  the  produce  of  the  unreported  fractions,  there 
is  no  necessity  to  take  the  silver  left  in  the  drosses  into  consideration ; 


*  In  a  printed  memorandum  forwarded  by  Captain  Buckle  on  the  4th  March  1846. 
t  No  notice  has  been  taken  of  the  subject  officially,  that  I  am  aware  of,  though  it  appears 
that  it  was  referred  to  Bengal. 
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but  that  every  Mint  may  be  expected  to  deliver  the  silver  debited  against 
it,  without  waste  or  deficiency,  and  with  a  surplus  corresponding  to  the 
calculation. 


9.  It  will  be  my  duty  to  explain  hereafter  to  what  extent  these 
views  have  been  realized  hitherto,  and  to  point  out  the  causes  which  have 
created  a  difference  between  the  results  which  I  have  stated  to  be  capa¬ 
ble  of  attainment  and  past  experience;  at  present,  it  may  help  to  remove 
some  prejudice,  if  I  draw  attention  to  the  fact  that  great  improvement 
has  already  been  effected  in  all  the  Mints,  since  the  subject  was  first 
noticed ;  as  will  be  seen  by  reference  to  the  experience  of  the  second 
„  period  of  six  years,  given  in  the  abstract  State- 

Improvement  already  effected. 

ment  JNo.  2,  as  compared  with  the  results  of 
the  first,  mentioned  in  para  3 ;  and  I  trust  that'  as  this  comparison  de¬ 
monstrates  the  truth  of  my  opinion,  that  considerable  improvement  was 
attainable  at  the  time  of  the  publication  of  my  views,  it  will  not  bethought 
unreasonable  in  me  to  expect  that,  eventually,  the  full  measure  of  success 
which  I  look  for  will  be  attained. 


10.  In  the  second  period,  instead  of  only  one,  two  of  the  Mints 

exhibit  a  net  gain  upon  all  their  transactions,  and  the  third  Mint  has  a 

gain  in  three  successive  years,  though  exhibiting  a  loss  upon  the  whole  ; 

but  on  investigation  it  is  proved  that  this  re- 
Improvement  particularized,  .  ,  ,  . 

corded  loss  is  erroneous,  and  the  true  result  is 

in  fact  a  gain,  thus  realising  a  net  gain  by  the  operation  of  all  the 

three  Mints  for  the  second  period,  instead  of  a  loss  as  before. 


1 1 .  Referring  to  the  abstract  of  the  second  period  in  Appendix  2, 
your  committee  will  observe,  that  the  records  of  the  Calcutta  Mint  show 
a  loss  of  38,205  Rupees,  instead  of  a  gain  of  94,398  ;  the  Bombay  Mint 
a  gain  of  22,542,  instead  of  a  gain  of  81,826,  and  the  Madras  Mint  a  gain 

of  16,208,  instead  of  again  of  15,173  ;  theex- 

Eesults  as  reported.  ,  .  .  11  ni  , 

pected  gams  being  m  all  cases  equally  calcu¬ 
lated  at  one  per  mille,  or  100  Rupees  per  lac,  of  the  bullion  operated  on. 


12.  Correcting  the  accounts  of  the  Calcutta  Mint,  as  above  ex¬ 
plained,  the  effect  is  to  show  the  bullion  losses  as  having  been  less  than 

they  are  represented,  though  the  gains  which 

Results  as  corrected.  2nd  Pe-  0Upr]1t  to  have  been  met  with,  and  with  which 
nod.  °  -.ill  . 

they  are  contrasted,  ought  also  to  be  more  than 

my  calculation.  The  deduction  which  ought  to  be  made  from  the  losses 

shown  in  the  abstract  is  not  less  than  87,764*  Rupees,  thus  showing  a 


*  Vide  Statment  No.  5. 
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peal  gain*  instead  of  a  loss,  as  recorded ;  while  the  addition  to  the  gain 
which  ought  to  have  been  realized  is  Rupees  79,555,f  so  that  the  com¬ 
parison,  if  properly  stated,  would  be  again  of  49,559  Rupees,  instead  of 
a  gain  of  Rupees  173,953J  which  there  ought  to  have  been.  Hence  the 
net  actual  result  of  all  the  three  Mints,  during  the  second  period,  will 
hereafter  be  seen  to  be  an  apparent  gain  of  81,107§  Rupees,  which  is  at 
the  rate  of  42  Rupees  per  lac  of  the  bullion  operated  on,  instead  of  an 
apparent  loss  as  in  the  first  period,  in  two  Mints,  at  the  rate  of  117  Ru¬ 
pees  per  lac. 

13.  Perhaps  the  improvement  which  as  taken  place  will  be  more 
clearly  exhibited  by  stating  that,  whilst  during 

stated. r°Vement  m0re  d0aily  the  first  six  years>  the  losses  in  the  Calcutta 

Mint,  reckoning  as  such,  in  all  cases,  both  the 
losses  actually  realized  and  shown  by  the  accounts,  and  the  gains  which 
ought  to  have  been  experienced,  were  406,248||  Rupees,  or  67,708 
Rupees  per  annum, during  the  second  six  years,  they  have  been  reduced 
to  124,394* * § **  Rupees  or  20,732  Rupees  per  annum. ff  In  Bombay,  while 
the  losses  during  the  first  six  years  were  202, 008 XX  or  33,668  Rupees  per 
annum, §§  during  the  second  period  they  fell  to  84,617||||  Rupees,  or  14, 
103  Rupees  per  annum.  In  Madras  while  the  loss  during  the  first  six 
years  came  to  11,942^  Rupees,  or  1.990  Rupees  per  annum.***  during 
the  last  six  they  were  reduced  to  6,5 12'j~j~'j~  or  at  the  rate  of  1,085  Rupees 
per  annum.  JJJ  Your  Committee  will  be  glad  to  find  it  shown§§§  that  we 
have  at  last  succeeded  in  extinguishing  even  the  whole  of  this  loss,  and 
that  there  is  reason  to  believe,  that  in  future,  the  whole  amount  of  gains 
by  unreported  fractions,  except  the  value  in  the  dross,  will  be  realized  ; 
and  I  need  hardly  add  my  persuasion  that  the  same  will  also  be  the  case  * 
in  the  other  Mints. 


14.  The  corrections  in  the  Calcutta  statement  are  chiefly  owing, 
first,  to  the  value,  or  price  paid  for  copper 
used  in  alligation,  being  put  down  amongst  the 
losses  of  bullion,  and  second  owing  to  the  fact 


Nature  of  the  corrections  to 
the  accounts. 


*  Loss  recorded . . .  .38,205a 
Deduct  . 87,764 


Gain — 49,559 


t  Vide  Appendix  No.  2,  and  para  31, 

t  Vide  para  31. 

§  Vide  Appendices  No.  5,  8  and  11. 

a  Vide  Appendix  No.  2. 


||  Vide  para  23. 

**  Vide  para  31. 
tt  Vide  para  24, 

llll  103  Rs.  per  lac  of  out-turn — vide  para  33. 
***  59  Rupees  per  lac  of  out-turn, 
ttt  43  Rupees  per  lac  of  out-turn. 


301  Rupees  per  lac  of  the  issues  by  the  Mint 
tt  131  Rupees  per  lac  of  out-turn. 

279  Rupees  per  lac  of  out-turn. 

II IT  Vide  para  25. 
tft  Vide  para  40. 

Vide  para  87  and  Appendix  18. 
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of  large  values  of  late  standard  Rupees,  being  debited  to  the  Mint,  not 
at  their  actual  assay  value,  minus  unreported  fractions,  but  at  the  nomi¬ 
nal  fineness  “standard,”  when  often  above  it  by  sometimes  1 J,  or  even 
2  dwts.  The  subject  of  the  value  of  copper  is  more  fully  remarked  upon 
in  paras  93  and  94  of  this  report,  and  that  of  the  late  standard  Rupees  in 
Memorandum  C.  The  nature  of  the  adjustments  required  by  the  Bom¬ 
bay  accounts  to  fit  them  for  use,  has  been  already  explained. 

15.  And  the  Madras  accounts  too  require  explanation,  in  reference 
to  this  comparison  ;  for  although  true  in  themselves,  they  would  otherwise 
lead  to  the  fallacious  inference,  unavoidable  on  a  hasty  inspection  of 

Remarks  on  accounts  of  the  them,  that  the  principles  advocated  by  me  had 
Madias  Mmt.  been  fully  realized  and  established  by  the 

results  of  the  last  six  years;  the  surplus  being  even  more  than  the  antici¬ 
pation  ;  but  the  fact  is  that  such  has  not  been  the  case  in  the  way  it  would 
appear,  with  the  exception  of  the  last  year  contained  in  the  statement, 
(1852-53)  the  profits  in  the  preceding  years  being  increased  by  items  of 
gain  not  connected  with  the  actual  manipulation  of  the  bullion  subse¬ 
quent  to  receipt. 

16.  As  I  am  of  opinion  that  much  benefit  may  result  from  a  full 
and  elaborate  (and  I  fear  it  cannot  but  be  tedious)  examination 

Minute  investigation  of  a11  the  detai!s  of  the  Practice  of  the  three 

desirable.  Mints,  I  do  myself-  the  honor  to  submit  the  ac¬ 

companying  three  series  of  statements,  Appendices  Nos.  3  to  11,  which 
enable  me  to  lay  before  you  the  minute  details  of  experience,  and  show 
the  items  of  loss  in  each  department  of  all  the  Mints,  and  also  to  trace 
the  causes  which  have  led  to  them,*  and  I  am  glad,  that  in  endeavouring 

*  These  statements  have  been  prepared  in  a  precisely  similar  manner  for  each  Mint, 
and  so  as  to  represent  the  gross  apparent  waste,  or  difference  of  standard  weight,  and  its 
rate  per  lac  of  the  coins  issued  by  the  Mint,  for  every  process.  In  some  respects  it  would  have- 
been  more  convenient  to  have  adopted  the  method  usually  employed  in  the  Mint  statements, 
of  representing  the  losses  at  their  rate  per  cent,  or  per  mille  of  the  bullion  operated  on,  but 
on  this  occasion  it  appeared  to  me  to  conduce  so  much  to  the  perspicuity  of  the  general  com¬ 
parison  of  results,  to  refer  all  gains  and  losses  to  one  uniform  standard,  that  I  have  given  it 
the  preference.  It  is  necessary  to  bear  this  in  mind  in  considering  the  apparent  losses  in 
melting  and  laminating,  because  in  both  of  these  the  metal  operated  on  is,  in  round  numbers, 
about  double  the  issues  from  the  M  int. 

With  the  view  to  greater  clearness,  also,  I  have,  in  setting  down  values,  used  the  nearest 
integral  Rupee,  in  place  of  inserting  the  annas  and  pice.  As  the  rates  are  per  lac,  the 
fractional  entries  have  been  rendered  unnecessary,  and  ratios  of  gain  and  loss  are  correctly 
shown  which  would  be  unintelligibly  minute  if  they  were  estimated  per  cent,  or  even  per 
mille.  For  the  convenience  of  those  who  have  been  accustomed  to  different  rates,  a  table  has 
been  prepared,  Appendix  No.  24,  showing  the  comparison  of  the  various  rates  up  to  150 
tolas  per  lac. 
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to  point  out  what  is  still  wanting  in  our  practice,  I  shall  he  able  to  do 
so  by  referring  to  the  defects  of  my  own  administration  rather  than  that 
of  others. 

17.  I  propose,  therefore,  to  analyse  the  operations  of  all  the  three 
Mints,  confining  my  remarks  chiefly  to  that  of  Madras  ;  and  before  doing 

so,  I  would  beg  leave  respectfully  to  warn 
Nature  of  the  investi-  .  .  _ 

gation  stated.  your  committee  against  the  unfavourable  im¬ 

pression  which  the  statements  I  shall  have  ta 
make  will  probably  produce  in  your  minds.  In  laying  before  you  an 
undisguised  representation  of  all  our  transactions  during  twelve  years, 
I  shall  have  to  mention  losses  arising  from  negligence  and  dishonesty ; 
but  it  must  be  remarked  that,  although  with  increased  experience,  and 
an  enlarged  knowledge,  only  acquired  of  late  years,  I  am  now  able  to 
look  back  upon  our  past  results,  and  point  out  their  deficiencies  ;  it 
would  be  wrong  to  suppose  that  it  was  possible,  in  the  absence  of  this 
knowledge,  to  have  detected  them  at  the  time,  or  to  have  sooner  placed 
matters  upon  a  satisfactory  footing. 

18.  Statements  No.  3,  6,  and  9  show  the  sources  of  gain  in  each 

of  the  Mints,  and  the  actual  benefit  realized  from  them  during  the  twelve 

years  under  review.  They  are  as  follows  Unreported  fractions.  The 

Clt  4  t  „  .  nature  of  these,  and  the  amount  of  gain  caused 

Statements  3,  6,  and  ° 

9  referred  to.  by  the  unreported  fractions,  in  the  Indian 

Mints,  is  explained  at  length  in  Memorandum 
A,  appended  to  this  report.  The  actual  value  of  them  is  distinctly 
shown  in  the  Bombay  statement  No.  6,  being  at  the  rate  of  119  Rupees 
per  lack  on  the  coins  issued  (which  must  be  about  equal  to  the  bullion 
operated  on). 

19.  There  is  another  scource  of  apparent  gain,  viz., "the  “  additional 
alloy”  put  into  the  pots,  over  and  above  the  true  mixture  or  “  alligation.” 

Items  of  gain  in  Mints.  The  natUre  and  obJect  of  this  addition'  is 

fully  explained  in  Memorandum  B,  where  it 
is  shown  that  it  cannot  be  the  means  of  any  real  gain,  but  that  it  is 
indispensable,  as  the  only  method  of  avoiding  a  real  loss. 

20.  In  the  Calcutta  and  Madras  statements,  the  copper  put  in 
to  cover  “  unreported  fractions”  and  the  “  additional  alloy”  are  not 
shown  separately.  In  Calcutta,  in  the  earlier  years  contained 
in  the  Statement,  the  practice  seems  to  have  been  for  the  Assay 
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Nature  of  the  additional  alloy 
not  discriminated  in  Calcutta. 


The  same  in  Madras. 


Master  to  order  “  extra  alloy”  in  one  mass  to  cover  “  unreported 

fractions”  and  “additional  alloy”  proper  ;  as 
well  as  a  third  source  of  real  gain,  peculiar  to 
the  Calcutta  Mint,  viz.,  that  by  melting  “  late 
standard  Rupees,”*  vide  Memorandum  C. 

21.  In  Madras,  it  has  been  impossible  to  keep  separate  the  account 
of  copper  used  to  cover  “unreported  fractions,”  and  the  “additional  alloy” 
to  cover  refinement,  owing  to  the  disadvantage  of  the  assay  fractions  not 

being  made  known.  In  both  the  other  Mints, 
although  the  reports  given  to  the  importers  of 
bullion  are,  as  usual,  made  to  the  £  dwt.,  the  exact  fractions  are  never¬ 
theless  ascertained,  and  separately  communicated  to  the  Mint.  This 
would  be  a  very  great  advantage  here,  but  it  has  never  been  introduced  ; 
we  have  therefore  been  obliged  to  put  in  copper  to  cover  unreported 
fractions  and  additional  alloy  by  guessing  what  they  ought  to  be,  instead 
of  a  knowledge  of  what  they  were  ;  and  to  follow  a  course  of  procedure 
which,  though  originally  based  upon  principles  unconnected  with  the 
essential  circumstances  of  manipulation,  was  found,  practically,  to  lead 
to  the  desired  result. 

First  Period. 

22.  It  will  have  been  observed,  by  a  perusal  of  the  Memorandum 
A,  B,  and  C,  that  the  sources  of  real  gain  to  the  Mints  are,  as  regards 

Calcutta,  the  gains  by  “  unreported  fractions” 
and  by  “  late  standard  rupees  in  Madras  and 
Bombay  by  “  unreported  fractions”  only.  In 
making  an  estimate  of  the  value  of  these,  during  the  first  period  of  six 
years,  in  order  to  show  precisely  what  the  produce  of  the  Mints  shouldhave 
been,  it  is  necessary,  as  the  unreported  fractions  both  in  the  Calcutta  and 
Madras  accounts  are  blended  into  the  same  mass  with  additional  alloy,  to 

estimate  their  value  ;  and  therefore  I  shall,  in 
what  follows,  calculate  them  in  each  case  at 
the  same  as  they  are  shown  to  be  in  Bombay,  by  actual  measurement 
during  twelve  years,  viz.,  119f  Rupees  per  lac  of  the  out-turn. 

23.  According  to  this,  the  gain  during 
the  first  period  in  Calcutta,  ought  to  have  been 


Memorandums  A,  13  and  C 
referred  to. 


Calcutta. 


Calcutta. 


*  There  was  also  a  fourth  source  of  real  gain  covered  by  the  extra  alloy  in  the  Calcutta 
Mint,  and  this  was  depreciation  of  the  merchant’s  bullion,  in  order  to  cover  the  loss  by  dirt, 
instead  of  pre-melting ;  but  this  dose  not  appear  to  have  existed  during  the  period  now  under 
review,  to  any  great  extent. 

t  Vide  Statement,  Appendix  No.  6. 
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By  late  standard  Rupees* . . .  166,03(3 

Unreported  fractions  on  the  other  bullion,  at 

119  Rupees  per  lac.... .  118,842ft 

Total..  284,878 


The  actual  result,  after  correcting  the  accounts,  appears  to  have 
been  a  loss  of  121, 370.  f 

B  b  24.  In  Bombay,  the  gain  arising  from 

unreported  fractions,  during  the  first  period, 
ought  to  have  been  79,973.  J  The  actual  result  was  a  loss  of  122,035.  § 


25.  In  Madras,  the  gains  by  unreported 
fractions  during  the  first  period,  ought  to 
have  been  23,732, |]  the  actual  result  was  a  gain  of  11,790.^1 

26.  As  it  will  be  my  duty  to  enter  more  fully  into  the  accounts  of 

the  second  period,  I  will  not  now  detain  your 
Causes  of  loss  stated,  .  pi  i 

Committee  by  any  further  remarks  upon  the 

preceding,  than  by  stating,  that  One  of  the  principal  causes  of  loss  ap¬ 
pears  to  have  been  in  Calcutta,  and  Bombay,  and  partially  in  Madras 
the  reception  of  bullion,  and  its  being  debited  at  its  gross  weight,  without 
pre-melting.. 

27.  In  Calcutta,  as  before  noticed,  a  compensation  for  this  loss 
was  arranged  and  carried  into  effect  during  the,  time  that  Mr.  James 
Prinsep  was  Assay  Master, **  but  it  appears  to  have  been  lost  sight  of 
since. 


28.  Calculating  the  unreported  fractions  at  the  same  rate  in  Calcutta 
as  in  Bombay  (119  Rupees  per  lac),  and  deducting  the  amount  thus  ob¬ 
tained,  viz.,  118,842ft  Rupees,  from  the  whole  quantity  of  additional 
alloy  used  during  the  first  period  (2 40, 282)  JJ  the  difference,  121,440 
shows  the  weight  of  copper  put  in  to  meet  refinement,  or  “  additional 

alloy”  proper  ;  and  comparing  this  with  the 
weight  of  the  bullion  (minus  the  late  stand- 

TJn reported  fractions  cal-  ard  Rupees,  the  gains  by  which  include  their 

culated.  r  ..  ,  . 

own  extra  alloy),  the  ratio  is  121^  tolas  per 

lac.  The  rate  in  Bombay  being  120f  tolas.  Making  a  similar  calcula¬ 
tion  for  Madras,  the  result  arrived  at  is  an  allowance  for  refinement  of 
160  tolas  per  lac. 


Calcutta. 


*  Vide  Statement  No.  3,  and  Report  para.  28.  t  Vide  Statement  No.  5. 

t  Vide  Statement  No.  6.  $  Vide  Statement  No.  8. 

||  At  119  Rs.  per  lac  of  the  out-turn.  f  Vide  Statement  No.  11. 

**  Vide  note  to  para  20. 

tt  That  is  119  Rupees  per  lac  upon  998.67  lacs  ;  which  is  1348.50,  minus  349.83,  the  value 
of  late  standard  Rupees  melted  during  the  period. 

ft  Vide  Statement  No.  3. 
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Culcutta. 


Calcutta. 


29.  It  thus  appears  that  a  larger  allowance  of  copper  was  used, 

during  the  first  period,  to  meet  the  destruction 
d arin^firs tP period! dm  Madias  of  alloy  in  Madras,  than  in  either  Calcutta  or 

Bombay,  to  the  extent  of  39  tolas  per  lac ; 
but  it  must  at  the  same  time  be  mentioned,  that  in  Madras  the  coins 
issued  during  the  first  period  proved  to  be  very  close  to  the  standard,* 
although  still  above  it,  whereas  in  Calcutta  and  Bombay,  they  are  con¬ 
siderably  above  it.f 

30.  I  now  come  to  the  second  period  of  six  years,  and  proceed  to 
compare  the  results  of  the  different  Mints  in  the  same  manner  as  before. 
Turning  to  the  Calcutta  Statements  we  find,  that  the  unreported  frac¬ 
tions  began  to  be  separately  entered  in  1846, 
and  have  since  been  continued,  but  the  gain 

by  the  “late  standard  Rupees”  ceases  with  1848-49,  and  the  additional 
alloy  after  1850-51. 

31.  The  total  amount  of  gains  from  unreported  fractions  and 
late  standard  Rupees,  irrespective  of  the  appa¬ 
rent  gain  by  additional  alloy  is. 

Second  period.  Unreported  fractions, .  146,556$ 

Late  Standard  Rupees, .  27,397$ 

Total  ..173,953 

which  sum  shows  the  amount  of  surplus  after  manipulation  there  ought 
to  have  been,  on  an  exact  calculation.  The  actual  result  realized  ap¬ 
pears,  after  a  correction§  of  the  accounts,  to  have  been  a  gain  of  49,559|| 
Rupees. 

32.  The  causes  of  the  gains  being  so  far  short  of  the  above  calcu¬ 
lation,  appear  to  be  chiefly  the  omission  to  compensate  for  the  loss  of 

base  metal  during  manipulation,  the  additional 
alloy  having  ceased,  as  above  noticed,  in  1851  ; 
Reason  of  Deficiencies.  also  t]ie  aksence  0f  any  excess  of  delivery  in 

*  It  is  important  to  mention  that  in  Madras,  the  Mint  Master  is  the  maker  of  the  coins, 
as  to  fineness,  as  well  as  other  respects,  and  his  work  is  tested  by  the  local  Assay  Master’s 
reports  ;  he  does  not  consider  himself  responsible  for  any  judgment  by  the  Royal  Mint,  for 
that  the  local  Assay  Master  is  answerable.  In  Calcutta  and  Bombay,  the  local  Assay  Masters 
are  the  makers  of  the  coins  as  to  fineness,  and  there  is  no  local  check,  nor  any  at  all,  except 
the  assays  of  the  Royal  Mint. 

+  The  Calcutta  coins  from  1841  to  1846  inclusive,  are  upon  an  average  of  the  pix  assays, 
by  the  Royal  Mint,  nearly  l-10th  dwt.  above  standard,  or  at  the  rate  of  41  tolas  per  lac.  In 
Bombay,  the  coins  issued  during  the  first  period,  appear  by  the  statement  of  pix  assays  ap¬ 
pended  to  Captain  Burke’s  letter,  to  be  about  at  the  rate  of  107  tolas  per  lac  above  standard. 

It  must  be  admitted,  however,  that  these  pix  reports  are  not  absolutely  conclusive  tests  of 
the  out-turn  value  of  the  bullion,  in  order  to  which,  they  ought  to  be  made  by  the  same  stand¬ 
ard  whereby  the  bullion  is  purchased  and  alligated,  that  is  the  local  assay. 

$  Vide  Appendix  No.  3.  §  Vide  Para  14.  ||  Vide  Appendix  No.  5. 


Calcutta. 
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Calcutta. 


the  laminating  department.  Taking  an  average  of  the  whole  second 
period,  the  proportion  of  additional  alloy  actually  used  is  only  at  the  rate 
of  42J  tolas,  instead  of  121J,* * * §  as  during  the  first  period,  or  120£  and 
160  per  lac,  as  in  Bombay  and  Madras.  Had  it  been  continued  at  the 
rate  previously  adopted,  and  had  an  excess  been  realized  in  the  lamina¬ 
ting  department,  corresponding  with  what  appears  to  be  indicated  by  our 
experience,  so  far  as  it  goes,  the  surplus  standard  metal  after  manipula¬ 
tion  would  undoubtedly  have  been  equal  to  what  I  have  above  stated, 
viz.,  173,953  Rupees;  for  the  difference  between  42|  tolas,  and  I2l\ 

tolas  of  additional  alloy,  per  lac  on  the  whole 
out-turn,  in  the  second  six  years,  would  be 
equal  to  74,810  Rupees,  and  an  excess  of  only  53  tolas  per  lac  in  the 
laminating  department,  (and  it  is  elsewhere  shown,  that  even  more  than 
this  may  be  looked  for,)f  would  yield  50,031  Rupees;  which  two 
items,  added  to  the  gains  actually  realized,  together  amount  to  174,400 
Rupees.  J 

33.  In  Bombay,  during  the  second  period,  the  amount  of  gain  by 

unreported  fractions,  showing  the  excess  of 
Bombay.  *  ° 

standard  silver  which  ought  to  have  been  deli¬ 
vered,  was  104 ,622  ;§  but  the  actual  result  was  a  net  gain  of  only 
20,005,||  a  difference  of  84,617.  The  reason  of  this  surplus  being  short 

of  the  full  amount,  must  be  looked  for  in  the 

Amount  of  deficiencies,  and  melting  and  laminating  departments  ;  in  the 
causes  of  them.  \ 

former,  the  loss,  though  reduced  from  29 3j 

per  lac  of  out-turn,  which  it  was  during  the  first  period,  to  174  per  lac, 

is  still  much  more  than  it  will  probably  be  hereafter,  as  I  think  it  nearly 

certain  that  it  may  be  brought  as  low,  as  from  75  to  100  tolas  per  lac  of 

the  general  issues  by  the  Mint.  The  latter  rate  within  a  trifle,  appears 

as  the  average  in  the  Calcutta  Mint  during  the  entire  second  period,  and 

differs  but  little  from  the  rate  exhibited  in  three  years,  by  the  Madras 

Mint ;  although,  as  will  be  shortly  explained, 

the  attempt  was  not  made  in  the  latter  to 

reduce  the  loss  to  the  minimum. 

34.  The  failure  to  effect  the  full  reduction  of  apparent  waste  in 
melting,  is  no  doubt  owing  to  the  same  cause 
as  formerly  noticed,  the  reception  of  bullion 


Bombay. 


Cause  of  deficiency  in  melting. 


*  Tide  para  28.  t  Vide  Memorandum  D,  paras  25  and  27. 

t  49,559 
74,810 
50,031 


174,400 

§  Vide  Appendix  No.  6.  ||  Vide  Appendix  No.  8.  IF  Vide  paras  41  and  42. 
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in  the  crude  state,  the  arrangements  for  pre-melting  being  still  incom¬ 
plete  when  they  are  brought  into  operation,  there  can  be  little  doubt 
that  the  melting  loss  will  be  brought  within  100  tolas  per  lac  of  the 
out-turn  (about  50  tolas  per  lac  of  the  silver  melted) ;  had  it  been  effected 
during  the  period  under  review,  the  loss  would  have  been  diminished  by 
60,641  f  Rupees. 

^  ,  .  35.  In  laminating  also  there  has  been  a 

Cause  in  laminating.  ,  ...  .  „  °  ,  .  .  .  _ 

loss  which  may  hereafter  be  avoided,  but  it  is 

not  so  great  as  it  appears  to  be  by  the  statement.  In  Calcutta  and 
Madras  no  compensations;};  are  made,  and  the  statements  represent  the 
actual  transfers  of  metal  from  one  department  of  the  Mint  to  another. 
In  Bombay  a  compensation  is  made  of  5J  pies  per  cent,* *  or  28£  tolas 
per  lac  on  all  the  scissel  returned  to  the  melter ;  and  assuming  the  scissel 
to  have  been  in  the  proportion  of  five  to  seven  of  the  out-turn,  this 
compensation  must  have  been  at  the  rate  of  20£  tolas  per  lac  of  the  latter : 
and  as  after  making  the  compensation,  the  loss  in  the  laminating  depart¬ 
ment  appears  to  be  only  eight§  tolas  per  lac,  it  is  evident  that,  had  bu¬ 
siness  been  transacted  on  the  same  footing  as  in  Calcutta  and  Madras, 
there  would  have  been  an  excess  of  12\  tolas  per  lac. 

36.  This,  however,  as  is  shown  else- 

Accounts  adjusted.  .  ,  .  . 

where, ||  is  much  less  than  it  probably  ought  to 

be,  the  surplus,  according  to  our  experience,  being  50  or  60  tolas  per  lac 

of  out-turn  by  the  Mint ;  and  this  improvement  on  the  result  would  have 

more  than  made  up  the  deficiency  in  the  general  results  of  the  Bombay 

Mint,  during  the  second  period — thus  : 

Deficiency  to  be  made  good  ...  ..  ...  84,617 

Saving  by  reduction  of  melting  loss  to  100  tolas  per  lac  60,641 

Do.  by  delivering  a  surplus  in  the  laminating  de¬ 
partment  of  50  tolas  per  lac,  as  above  stated  ...  47,574^f 


Total. ..108, 215** 

37.  The  reasonableness  or  otherwise  of  these  statements  as  to  the 
possible  reduction  of  loss,  will  I  trust  be  clearly  shown  hereafter, ff  and 

I  will  only  now  observe,  before  proceeding  to 
analyse  the  operations  of  the  Madras  Mint,  that 


Bombay.  No  waste. 


*  Vide  Oapt.  Burke’s  letter  in  Appendix  No.  12. 

t  Vide  Statement  No.  7.  The  losses  would  have  been  81,826  Rs.  instead  of  Rs. 
142,467.  X  Vide  Col.  Forbes’  letter  in  Appendix  No.  13. 

§  Vide  Statement  No.  7.  ||  Memorandum  D,  Paras  25  and  27. 

IT  A  gain  of  40,913  Rs.  instead  of  a  loss  of  6, 661. 

*  *  The  reason  of  this  sum  exceeding  the  deficiency  to  be  made  good,  will  be  seen  by  refer¬ 
ring  to  Capt.  Burke’s  letter,  Appendix  No.  12,  para  3, 

tf  Vide  Memorandums  D  and  F. 
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had  they  been  accomplished,  both  the  Mints  of  Calcutta  and  Bombay 
would  have  returned  the  whole  of  the  silver  delivered  to  them,  including 
the  unreported  fractions ,  without  any  waste  or  deficiency.  I  now  pro¬ 
ceed  to  detail  the  operations  of  this  Mint. 

38.  During  the  second  period,  the  gains  by  unreported  fractions 
d  in  the  Madras  Mint,  amounted  to  18,055  Ru¬ 

pees,  reckoning  them,  as  before,  at  the  aver¬ 
age  rate* * * §  of  the  Bombay  experience  during  the  whole  twelve  years  ;  and 
the  additional  alloy  was  19,843,  or  at  the  rate  of  131  tolas  per  lac.f 

Taking  these  items  together,  it  may  be  useful  to  notice,  that  the 
whole  amount  of  copper,  beyond  the  formal  alligation,  put  into  the  pot  in 
Madras,  was  at  the  rate  of  250  Rupees  per  lac  of  the  out-turn,  while  in 
Bombay  during  the  same  period  it  amounted  to  a  rate  of  252  Rupees 
per  lac.  In  Madras,  it  will  be  observed,  this  was  a  falling  off  of  29  tolas 
per  lac,  from  the  former  experience  during  the  first  period,  of  279  per 

lac  ;  in  addition  to  which  the  coins  which,  upon 
Madras.  .  ± 

a  close  and  full  examination,  proved  a  trifle 

Copper  reduced  in  amount.  above  standard  during  the  first,  were  a  trifle 

below  in  the  second  period ;  while  in  Bombay  the  total  extra  alloy  used 

was  an  increase  of  21  tolas  per  lac  upon  former  experience,  viz.,  from 

231  Rupees  per  lac. 


Gain  there  should  have  been. 


39.  The  Madras  Mint  ought  to  have  deliver¬ 
ed  a  surplus  equal  to  the  whole  of  the  unre¬ 
ported  fractions  (18,055  Rupees)^;  and  this  ought  to  have  been  done 
exclusively  out  of  the  proceeds  of  the  silver  debited  to  the  Mint,  and 
subject  to  the  ordinary  operations  of  coinage. 

40.  The  surplus  deliveries,  as  stated  in 
Appendix  No.  11,  were  14,227  Rupees, 
besides  the  value  of  the  drosses  2,059.  Total  §  16,286,  but  the  various 
sums  which  make  up  this  total  include  surplus  recoveries  of  silver 
(2,968),  and  values  of  dross  (504)  from  the  private  bullion,  or  pre-melt¬ 
ing  department,  ||  also  the  value  of  dross  in  the  refining  department, 


*  119  Rupees  per  lac. 

t  Vide  Statements  No.  9.  Total  extra  copper  250,  minus  119  unreported  fractions. 

i  Vide  para  38. 

§  The  public  records  show  an  excess  of  16,208  only,  in  consequence  of  being  diminished  by 
losses  in  refining  to  the  amount  of  77  tolas. 

||  As  the  Honorable  Court  of  Directors  are  stated  by  Capt.  Burke,  the  Mint  Master  in  Bom¬ 
bay, a  to  have  unequivocally  condemned  and  repudiated  the  practice  out  of  which  such  gains 
are  derived,  it  appears  very  necessary  that  I  shouid  here  explain  that,  under  the  circumstances 
in  which  private  bullion  is  melted  in  Madras, some  gain,  more  or  less,  is  absolutely  unavoidable  j 


a  Vide  his  letter  in  Appendix  No.  12. 
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21  Rupees,  which  together  come  to  3,493  Rupees.  Making  the  neces¬ 
sary  correction  for  these  items,  it  appears  that  the  actual  surplus  delivery 

by  the  Mint,  in  respect  to  the  ordinary  opera¬ 
tions  of  the  coinage,  and  exclusive  of  all 
Result  analysed.  other  metal,  was  12,793  Rupees  ;  but  from 

this  must  be  deducted  1,250  Rupees,  as  the  mass  of  coins  stamped 
during  the  second  period  proved,  on  a  very  full  examination,*  to  be 
by  that  amount  below  “  Standard.”  This  leaves  the  net  excess  11,543 
Rupees,  a  sum  short  of  the  proper  surplus  above  stated  (18,055)  by 
6,512,  the  causes  of  which  deficiency  will  be  explained  presently  ;  I 
will  only  mention  just  now,  that  there  is  reason  to  believe  that  the 
undue  losses  in  melting  and  recovery  of  dross  amounted  to  about  3,062 
Rupees  ;  and  in  laminating  to  the  extent  of  nearly  3,641,  which  sums 
added  together  rather  more  than  make  up  the  total  deficiency. 

41.  With  reference  to  the  undue  loss  in  melting,  I  must  observe, 
that  the  Madras  Mint  labours  under  the  dis¬ 
advantage  of  not  possessing  a  steam  apparatus 

Melting  department.  for  grinding  and  recovering  the  drosses  ;  con¬ 

sequently,  while  in  other  Mints  the  extraction  of  silver  from  the  refuse 
can  be  economically  carried  to  exhaustion,  j-  it  has  in  Madras  been 
always  considered  advisable  to  stop  short  of  that  point. 

42.  This  is  the  reason  why,  in  Madras,  it  has  been  always  necessary 

that  the  drosses  should  be  assayed,  and  sold, 
Deficiency  during  the  2d  pe-  the  value  proved  to  be  left  in  them  being 

credited  to  the  Mint ;  and  it  is  evident  that  if 
the  system  were  properly  carried  out,  the  result,  as  regards  the  accounts, 
ought  to  be  precisely  the  same  as  if  the  drosses  were  exhausted  within 
the  walls  of  the  establishment. 


Madras. 


and  indeed  I  can  hardly  conceive  any  circumstances  under  which  it  could  be  obviated,  if  the 
Mint  servants  honestly  do  their  duty. 

At  Madras,  when  the  day’s  melting  is  over,  the  agents  who  attend  to  see  the  process  are 
allowed  to  wash  the  charcoal  used  in  the  furnace,  break  up  the  (clay)  crucibles,  and  remove 
every  particle  of  silver  they  can  detect  ;  but  with  all  the  care  they  can  take,  it  is  quite  im¬ 
possible  for  them  to  avoid  leaving  some,  which  is  discovered  by  a  more  elaborate  and  tedious 
process  afterwards  ;  and  part  which  is  found  when  the  furnace  is  taken  down  and  rebuilt. 

It  would  be  impossible  to  restore  the  value  of  silver  thus  recovered  to  the  individuals  to 
whom  it  might  have  belonged  ;  as  the  recoveries  are  only  made  after  very  many  parcels  of 
bullion  have  been  melted;  and  as  such  is  the  case,  there  is  no  alternative  to  bringing  it  to  the 
public  account ;  to  which  there  can  be  no  objection  provided,  as  in  the  present  case,  it  is 
separately  noticed,  and  not  made  a  means  of  covering  defalcations  in  the  melting  room. 

Were  the  Mint  Master  to  ignore  the  fact  of  the  existence  of  this  profit,  he  would  drive  his 
servants  to  the  invention  of  some  means  of  illicit  appropriation. 

*  Vide  Statement,  Appendix  No.  14.  t  By  this  is  meant  nearly  total  extraction. 
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Cause  of  it. 


Madras. 


Cause  of  it,  continued. 


43.  But  I  am  sorry  to  say  that  such  was  not  the  case  during  the 
period  now  under  review,  and  it  was  owing  to 
its  failure  that  the  losses  in  the  melting  de¬ 
partment  occurred  which  I  have  now  to  explain. 

44.  It  is  is  the  duty  of  the  Assay  Department,  as  your  Committee 
are  aware,  to  assay  or  test  the  drosses  ;  and  the 
process  is  an  easy  one  ;  being  merely  that  of 

taking  a  sample  sufficiently  large  to  represent  the  whole  mass,  and,  under 
proper  precautions,  to  exhaust  it ;  and  afterwards,  by  simple  propor¬ 
tion,  calculate  from  the  weight  of  the  sample,  and  its  produce,  the  value 
of  the  entire  heap  of  refuse. 

45.  Your  Committee  will  remember,  with  reference  to  the  corres¬ 
pondence  noted  in  the  margin,*  the  discovery 
that  the  duty  above  referred  to  had  been  very 

imperfectly  carried  out ;  but  it  may  be  as  well  that  I  should  here  state 
more  particularly  that,  having  on  one  occasion  found  that  a  heap  of  re¬ 
fuse,  known  to  contain  a  considerable  amount  of  silver,  was  after  assay 
valued  at  a  mere  trifle,  means  were  taken  to  have  a  correct  assay  subse¬ 
quently  made,  when  it  proved  that,  although  said  to  contain  only  32 
Rupees  worth  of  silver,  it  was  actually  worth  upwards  of  500 — of  which 

more  than  half  was  subsequently  taken  from 
it,  and  the  remainder  sold ;  thus  disclosing 
the  fact,  that  the  assays  of  the  drosses  were  quite  erroneous,  and  the  va¬ 
luation  assigned  by  them  merely  nominal,  f 

46.  It  will  not  be  very  difficult  to  show 
what  was  the  amount  of  the  loss  occasioned  by 
the  above  mistakes.  Had  the  drosses  been 

exhausted  within  the  Mint,  it  is  probable  the  result  of  the  meltings 
would  have  been  similar  to  what  it  would  be  in  any  other  Mint,  where 
the  bullion  is  pre-melted,  and  the  drosses  exhausted  ;  and  although  it  is 
not  quite  certain  that  this  was,  without  exception,  the  case  in  the  Calcutta 
Mint,  during  the  whole  period,  yet  as  it  probably  was  so  to  a  consider¬ 
able  extent,  it  will  be  sufficient  to  assume  that  the  rate  of  loss  would  be 
similar  to  what  it  was  there,  namely,  about  100  tolas  per  lac. 

47.  If  your  Committee  will  take  the 
trouble  of  perusing  the  separate  Memorandum 


Madras. 


Explanation  of  deficiency  in 
melting. 


Calculation  of  losses. 


*  2nd  April  1852,  and  20th  December  1852. 

t  My  attention  was  first  awakened,  before  the  discovery  above  mentioned,  by  observing 
the  fact,  that  the  drosses  sold  by  public  auction  fetched  more  than  the  assay  report  declared 
to  be  the  whole  value  contained  in  them. 
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(F)  on  the  subject  of  the  losses  in  melting,*  you  will  there  see  that, 
under  favorable  circumstances,  there  is  reason  to  believe  the  appa¬ 
rent  loss  may  be  even  less  than  what  is  above  stated  ;  but  I  do  not  wish 
to  lay  claim  to  any  extraordinary  result  on  this  occasion.  Having  left 
the  drosses  unexhausted,  the  consequence  must  be,  that  the  differ¬ 
ence  between  the  loss  in  the  melting  department,  as  it  would  have  been  by 
exhaustion  and  the  actual  loss,  was  the  value  of  the  silver  not  extracted. 

48.  Applying  this  to  the  period  in  question,  we  find  that  the  differ - 

^  .  ,  ence  above  mentioned  amounts  to  4,596  Ru- 

Contmued  and  completed.  . 

pees.  I  he  actual  apparent  losses  m  melting 

having  amounted  to  19,768f  Rupees,  and  the  same,  at  the  rate  of  100 
tolas  per  lac,  being  only  15,172  Rupees.  Deducting  from  the  4,596 
Rupees,  the  values  which  were  credited  by  the  Assay  Master’s  reports, 
as  being  in  the  dross,  and  which  amount  altogether  to  1,534  Rupees,  we 
arrive  at  a  result  showing  the  loss  sustained  by  the  department,  in  con¬ 
sequence  of  the  short  valuations,  viz.,  3,062  ;  which  is  the  deficiency 
stated  by  me  in  para.  40,  to  be  owing  to  undue  losses  in  the  melting 
department. 

49.  I  trust  that  I  may  leave  this  part  of  my  explanation  to  your 
Committee’s  judgment,  and  assume  it  to  be  established  that,  but  for  the 

errors  which  have  been  detailed,  the  defi- 
Remedy  for  the  future  stated.  . 

ciency  would  not  have  occurred  ;  and  I  have 

much  pleasure  in  adding  that,  as  I  have  ascertained  by  experiment,  that 
the  exhaustion  of  the  drosses,  though  not  profitable,  as  it  would  be,  and 
as  I  hope  it  hereafter  may  be,  with  the  aid  of  steam,  is  not  attended  with 
loss,  I  have  made  arrangements  in  future  always  to  adopt  that  system  ; 
and  I  think  I  may  venture  to  promise  that,  under  ordinary  circumstances, 
the  apparent  loss  in  the  melting  department,  will  not  exceed  the  rate  of 
100  tolas  per  lac,  as  compared  with  the  out-turn  of  finished  coins  issued 
by  the  Mint.  I  now  proceed  to  the  other  deficiency  of  about  3,641  J  in 
the  laminating  department. 

50.  I  am  sorry  to  be  obliged  on  this  point  to  state  that,  to  the  best 

of  my  judgment,  after  an  attentive  study  of 
Laminating  department,  defi-  .  .  . 

ciency  in  second  period.  the  subject,  no  other  explanation  can  be  given 

of  this  deficiency,  than  that  it  represents  the 

Mdidr^s*  *  ^ 

aggregate  of  the  daily  petty  pilferings  in  the 
laminating  department,  during  the  six  years  under  review. 


*  Memorandum  F,  Para  44. 
t  Vide  Statement,  No.  10. 


$  Vide  para  65. 
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Owing  to  peculation. 


51.  The  subject  has  had  my  close  attention  for  some  years,  and  has 
been  the  cause  of  a  gradually  increasing  strictness  in  the  checks  in  that 

department,  as  the  evidence  of  peculation  be¬ 
came  more  and  more  apparent,  though  all 
along  resisted  by  precautions  which  seemed  to  render  it  impracticable. 
When,  however,  the  fact  of  the  existence  of  robbery  was  proved,  by 
the  discovery  of  silver  in  the  possession  of  some  of  the  servants  of  the 
laminating  department,  through  the  agency  of  the  police,  I  was  led  to 
the  conviction  that  the  precautions  then  in  force  could  only  have  been 
evaded  by  the  parties  swallowing  the  pieces,  and  prevention  seemed  to 
be  hopeless.  At  last,  I  fortunately  thought  of  a  simple  expedient,  in 
the  way  of  a  check,  which  had  not  hitherto  been  adopted,  and  which  on 
trial  has  proved  completely  successful.  But  for  this,  I  believe  we  should 
have  been  obliged  to  give  way  to  the  evil,  as  being  quite  beyond  our 
means  of  remedy. 

52.  That  your  Committee  may  be  able  to  form  your  own  judgment 
as  to  the  grounds  upon  which  I  at  first  sus¬ 
pected,  and  have  afterwards  ventured  to  esti¬ 
mate  the  amount  of  loss  in  this  department,  I  have  drawn  up  for  your 

information  the  separate  Memorandum  marked 
D,  in  which  I  have  mentioned  the  experiments 
which  have  proved  and  measured  the  amount  of  the  excess  occasioned 
by  annealing  the  ingots  and  straps,  and  the  losses  caused  by  laminating 
and  cutting  out ;  and  it  is  proper  that  in  this  place  I  should  explain  that, 
although  with  the  information  now  brought  to  bear  upon  the  subject, 

it  may  appear  wonderful  that  the  discovery 
should  not  have  been  earlier  made,  yet  that, 
in  the  absence  of  the  assurance  derived  from 
repeated  experiments,  the  fact  of  so  large  an  excess  being  practically  due 
to  the  operations  of  the  department  was  altogether  unknown  ;  and  even 
the  necessity  for  any  surplus  was  but  obscurely  indicated,  and  matter  of 
great  doubt,  at  least  in  this  Mint. 

53.  To  account  for  this,  I  must  request  your  Committee’s  attention 
to  the  fact,  that  the  statements  of  the  Calcutta  Mint  up  to  1847,  clearly 

showed  a  loss  in  this  department,  of  34 \  tolas 
per  lac.*  The  experience  of  Bombay,  as  far 
as  it  was  known,  was  understood  to  be  a  loss  also,  the  compensation 

having  been  for  the  first  time  disclosed  in 
Captain  Burke’s  letter  given  in  the  Appendix 


Madras. 


Memorandum  D,  referred  to. 


Reason  why  peculation 
not  sooner  discovered. 


Madras. 


Not  suspected  elsewhere. 


*  Vide  Appendix  No.  4. 
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Results  in  Royal  Mint. 


Delay  in  adjusting  accounts. 


No.  12.  In  the  Royal  Mint  also,  in  the  coinage  of  gold,  respecting 
which  it  is  well  known  the  utmost  care  is  taken,  it  is  stated  in  Sir  Jasper 
Atkinson’s  evidence  before  the  Royal  Mint  Commission  in  1848,*  that 
there  was  “  waste  in  every  department,”  and  that  when  the  deficiency 

did  not  exceed  £700  on  a  million  sterling, 
they  considered  there  was  not  much  peculation. 
This  corresponds  with  a  loss  of  70  tolas  per  lac,  for  all  the  processes 
subsequent  to  melting  ;  and  as  you  will  observe  the  milling,  bleaching, 
and  stamping,  in  this  Mint,  on  average  of  the  whole  twelve  years,  only 
show  a  loss  of  62 f  tolas,  it  follows  that  a  deficiency  of  eight  tolas  per 
lac  in  the  laminating,  cutting,  and  adjusting  rooms,  would  have  placed 
our  experience  on  as  favorable  a  footing  as  that  of  the  Royal  Mint. 

54.  It  ought  to  be  mentioned  also,  as  a  further  reason  for  our  not 
having  sooner  discovered  and  eradicated  this  evil,  that  the  system  former¬ 
ly  in  force,  of  deferring  the  balance  of  accounts 
in  each  department  till  the  half-yearly  settle¬ 
ment,  greatly  hindered  any  effective  control  of  the  operations.  Nothing 
could  be  known  till,  at  the  end  of  six  months,  the  drosses  were  recovered 
and  the  accounts  made  up ;  and  then,  when  an  unsatisfactory  result  was 
obtained,  there  seemed  to  be  no  cause  to  which  to  attribute  it,  as  the 
precautions  appeared  to  be  perfect.  All  that  could  be  done  was  to 
resolve  upon  increased  watchfulness  in  future. 

55.  In  1850,  a  daily  scrutiny  of  the  results  was  established,  but 

even  this  was  ineffectual.  In  1855,  a  close 

Remedies  adopted.  .  .  .  /*  ,i  • . 

examination  and  daily  report  oi  the  quantity 

of  bullion  annealed,  and  the  influence  of  this  operation  upon  the  balance 
received  and  delivered,  effected  a  considerable  improvement ;  and  this  led 
the  way  to  the  final  adoption  of  the  system  now  in  force,  by  which  I  am 
inclined  to  hope  that  peculation,  even  by  swallowing  the  pieces,  has 
been  put  a  stop  to. 

56.  The  particulars  of  the  present  system  are  detailed  in  the  Me¬ 

morandum  E,  and  it  is  only  necessary  here  to 
Memorandum  lefened  to.  remark  in  connection  with  it,  that  during  the 

few  months  since  its  establishment,  the  results  of  the  department  have 
been  so  consistent  and  uniform,  that  I  feel  pretty  sure  they  may  be 
depended  upon  as  correct ;  as  they  record  experience  which  has  been  the 
subject  of  close  daily  scrutiny  for  weeks  and  months,  almost  years 
together. 


*  Minutes,  p.  141,  Art.  244  &  186. 


t  Vide  Statement  No.  10. 
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57.  While,  however,  it  is  my  duty  to  state  what  the  results  are, 

Experience  of  Madras  not  according  to  the  routine  and  practice  followed 

necessarily  applicable  to  other  in  this  Mint,  and  which  is  minutely  detailed 
Mints.  ’  J 

in  the  Memorandums  above  referred  to,  I 

wish  carefully  to  guard  against  being  supposed  to  declare  that  the  same 

must  necessarily  be  experienced  elsewhere. 

58.  I  have  no  doubt  that,  when  all  the  processes  of  any  Mint  are 
minutely  analysed,  the  result  will  be  found  to  be,  that  the  surplus  in 
some  departments  will  compensate  for  the  apparent  losses  in  others  ; 

^  d  and  thus  that,  with  the  exception  of  the  silver 

left  in  the  drosses,  there  will  be  no  actual 

wastage  of  precious  metal.  But  in  the  laminating,  as  well  as  other 

processes,  I  am  aware  that  there  are  so  many 
What  results  ought  to  be.  . 

apparently  trilling  circumstances  which  may 

alter  the  result,  that  I  would  merely  wish  in  regard  to  this  and  other 

facts  stated  in  this  report,  to  be  understood  as  recording  the  experience 

we  have  gained  here,  as  a  means  of  inviting  the  attention  of  others  to  the 

subject. 

59.  From  our  experience  it  appears  to  be  established,  that  when 

ingots  of  the  thickness  of  fth  inch  are  used, 
^Immediate  results  in  lamina-  and  undergo  tw0  aImeaHngs,  the  excess  in  the 

out-turn  of  the  Department,  after  laminating 

(including  fine  rolling),  cutting,  and  second  cutting  for  adjustment,  ought 

to  be  at  least  15  to  20  tolas  per  lac  of  the  bullion  worked,  or  from  80  to 

40  per  lac  of  the  out-turn*  by  the  Mint.  When  large  ingots  of  an  inch 

thickness,  which  require  a  triple  annealing,  are  in  use,  the  excess  appears 

to  be  not  less  than  from  25  to  80  tolas  per  lac  of  the  bullion  worked,  or 

from  50  to  60+  on  the  general  out-turn.  The 
Madras.  .  .  '  °  -it 

precise  ratio  oi  excess  will  vary  with  the  greater 

or  less  proportion  of  small  coins  fabricated  during  the  period. 

60.  As  these  results  differ  from  the  experience  recorded  in  other 
Mints,  as  it  would  not  be  difficult  to  create  a  fallacious  appearance  of 

them,  by  unintentional  carelessness,  it  may  be 
Not  caused  by  carelessness.  .  J 

well  tor  me  to  mention,  that  attention  has  al¬ 
ways  been  paid  to  the  necessity  of  preventing  oil  from  touching  the  straps 
in  the  course  of  work.  No  such  thing  is  used  in  laminating  or  finishing, 
and  the  cutting  presses  are  kept  as  clean  as  possible  ;  besides  which,  al¬ 
though  the  notice  of  these  precautions  may  be  satisfactory,  it  must  be 
observed  that  the  neglect  of  them  is  proved  not  to  have  occurred,  by  the 


*  Vide  Memorandum  D,  para  12. 


t  Memorandum  D,  paras  16,  22,  23  and  24, 
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Proof  of  this. 


Further  experience. 


detailed  results  given  in  appendix  E,  where  the  cause  of  excess  is  dis¬ 
tinctly  shown  to  Be  the  annealing,  and  that  only  ;  all  the  other  processes 
being  attended  with  a  loss,  made  good  indeed,  eventually,  in  great  mea¬ 
sure,  by  recoveries  from  the  sweepings. 

61.  It  must  also  be  particularly  noticed  that,  if  the  surplus  above 

^  ^  mentioned  had  been  caused  by  oil,  it  would 

have  occasioned  an  increased  waste  in  bleaching 
the  pieces,  which  was  not  experienced  ;  on  the  contrary,  if  we  compare 

the  year  1852-53,  when  the  excess  in  the 
laminating,  cutting,  and  adjusting  departments 
was  restored  to  37  tolas  per  lac,  with  former  years,  in  regard  to  the 
apparent  waste  in  bleaching,  it  will  be  seen  that  there  was  no  increase ; 
the  apparent  waste  by  bleaching  in  1852-53  being  at  the  rate  of  50 
tolas  per  lac,  which  is  below  the  average  of  the  whole  period  of  62*  tolas 
per  lac. 

62.  The  further  results  obtained  in  regard  to  the  fth  inch  ingots, 
since  the  latest  of  the  years  contained  in  the 
statement,  agree  with  those  recorded  in  para 

59.  During  the  last  eight  months  of  1854,  we  had  an  opportunity  of 
working  with  ingots  of  the  thicker  description  ;  and  the  experience  has 
been  as  I  have  stated  above,  or,  in  fact,  somewhat  in  excess  of  60  tolas 
per  lac  of  the  coins  stamped  and  issued  by  the  Mint. 

63.  If  your  Committee  will  be  so  good  as  to  examine  the  fourth 
column  of  Statement  No.  10,  you  will  perceive  that  for  the  first  six  years 

the  experience  in  the  laminating  department  of 
this  Mint  fluctuated  from  a  surplus  of  from  15 
to  34  tolas  per  lac  of  the  out-turn  (exclusive 
of  the  first  year,  when  results  cannot  be  quite  certainly  depended  on), 
the  falling  off  having  taken  place  when  the  amount  of  work  was  reduced 
in  1848,  a  fact  corresponding  with  the  experience  of  the  Royal  Mint, f 
and  indicative  of  systematic  petty  peculation. 

64.  Your  Committee  will  also  observe  that,  with  the  introduction 
of  new  measures  of  check,  partially  established  in  1852,  and  only  finally 

brought  into  full  effect  in  June  1854,  the 
former  experience  with  the  smaller  ingots  has 
been  again  realised,  to  as  great  an  extent  as 
ever  previously  ;  though  whether  to  the  utmost  extent,  cannot  be  told, 


Actual  results  as  reported,  for 
first  period. 


Improvment 

checks. 


effected  by 


*  Tn  subsequent  years  the  loss  in  bleaching  has  been  increased,  and  especially  when  the 
thicker  ingots  were  used  ;  but  this  has  been  proved,  by  the  actual  recoveries,  to  be  owing  to 
the  separation  of  a  larger  quantity  of  copper  from  the  coins. 

t  Yide  Royal  Mint  Commission  Report,  (1848),  Art.  244,  p,  141, 
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till  we  have  had  sufficient  trial  with  these  ingots  under  the  existing 
system,  which  has  hitherto  been  in  force  only  while  the  1  -inch  ingots 
were  being  worked. 

65.  The  facts  which  have  been  ascertained  and  recorded  in  Memo- 

^  ^  randum  D,  and  to  which  I  have  alluded  above, 

appear  to  me  to  justify  the  inference  I  have 
drawn,  that  the  falling  off  in  the  results  of  the  laminating  department, 

during  the  Second  period,  is  to  be  attributed 
the^oilgh^to  be  ^  rGSUltS  as  to  peculation  ;  and  that,  were  the  work  to  be 

done  over  again,  the  surplus  realised  would 
have  been  at  the  rate  of  at  least  38  tolas  per  lac,  which  is  proved  to  be 
due  to  the  use  of  fth  inch  ingots.  If  we  then  calculate  what  the  differ¬ 
ence  in  amount  is,  between  the  results  as  recorded,  and  a  surplus  at  the 
rate  of  38  tolas  per  lac,  we  find  it  comes  to  24  tolas  per  lac  on  151.73 
lacs,  or  Rupees  3,641,  which  corresponds  with  the  sum  stated  in  para  40, 

as  the  undue  loss  in  the  laminating  department. 
Accounts  adjusted.  .  ..  1  .  ,  .  .  „ 

Ihis  sum,  added  to  that  arrived  at  m  para  48, 

(3,062),  as  undue  loss  in  the  melting  department,  gives  a  total  of  6,703* 

Rupees,  rather  more  than  the  whole  deficiency  to  be  explained. 

66.  Having  thus  endeavoured,  to  the  best  of  my  ability,  to  explain 
the  causes,  and  estimate  the  amount  of  the  undue  losses  which  have  occur¬ 
red  during  the  period  under  review  in  this  Mint,  it  only  remains  for  me 

to  point  out  that,  on  adding  these  sums  to  the 
Madras.  .... 

actual  surplus  deliveries, f  exclusively  derived 

from  the  coinage,  which,  after  deducting  the  deficiency  in  fineness  of  the 

coins,  was  before  shown  to  be  11,543,  the  total  amount  becomes  18,246 

Rupees ;  which,  by  a  trifle,  exceeds  the  value  of  the  unreported  fractions 

estimated  for  the  period,  or  the  amount  which,  as  I  have  above  remarked, 

ought  to  have  been  delivered  as  surplus J  by  a  Mint  working  without  any 

fault  whatsoever. 

67.  In  closing  this  general  review  of  the  experience  of  all  the  Mints 
during  the  Second  period  of  six  years,  I  need  not  repeat  that  a  very  great 

,  „  „  ,  improvement  over  the  experience  of  the  First 

Remarks  on  results  of  all  three  .  .  x 

Mints  during  Second  period.  Penod  1S  therein  manifested, §  but  it  will  be 

also  obvious  that  there  is  still  much  room  for 
further  reform.  That  such  will  be  carried  into  effect  I  have  not  the  least 

*  Vide  paras  48  and  49.  t  12,  793.  Vide  para  40.  $  Vide  para  39. 

^  Vide  paras  12  and  13.  The  aggregate  surplus  during  the  last  six  years  is  at  the  rate  of 
42  Rupees  per  lac,  instead  of  119,  leaving  a  difference  of  77  besides  “late  standard  Rupees,” 
and  pre-melting  room  gains  still  to  be  realised.  In  para  13  these  results,  although  showing 
an  actual  gain,  are  spoken  of  as  losses;  inasmuch  as  the  whole  amount  of  gain  is  not  realised, 
the  deficiency  therefrom  being  reckoned  as  loss. 
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Madras  in  1852-53. 


doubt,  and  I  feel  sure  that  I  may  safely  predict,  that  the  time  is  not  far 
distant  when  losses  in  coining  will  cease  to  occupy  the  prominent  place 
in  Mint  accounts  they  have  hitherto  held ;  and  when  every  Mint  will  re¬ 
turn  the  silver  entrusted  to  it,  including  unreported  fractions,  without 
waste  or  deficiency,  the  trifle  left  in  the  dross  being  hardly  appreciable. 

In  that  case  the  united  surplus  deliveries  of 
the  three  Indian  Mints  will  probably  amount 
to  not  less  than  50,000  Rupees  per  annum. 

Madras,  18 52-53. 

68.  I  must  now  ask  your  Committee’s  indulgence,  while  I  make  a 

more  particular  examination  of  the  last  year 
53Eproposedl0n°ftlieyeai  1852”  contained  in  the  Madras  Statements;  because 

I  consider  that  our  operations  during  that  year 
exhibit  the  actual  realisation,  on  a  large  scale,  of  the  views  and  principles 
which  I  have  endeavoured  to  advocate ;  and  I  trust  that  it  will  be  ad¬ 
mitted  that  such  evidence  is  conclusive,  inasmuch  as  the  single  achievment 
of  such  a  result,  for  ever  demonstrates  its  possibility. 

69.  I  must  premise  by  stating,  for  the  information  of  those  who 
may  not  be  acquainted  with  our  system  of  practice,  that,  on  the  occasion 
of  our  half-yearly  settlement,  when  the  silver  has  been  recovered  from 

the  drosses,  at  as  great  an  extent  as  may  be 
so^irrulPerrUli0nS  0b-  deemed  advisable,  the  latter  are  removed  out- 

side  of  the  walls  of  the  establishment,  to  be 
sold  by  public  auction  ;  and  all  the  silver  recovered  from  the  drosses, 
together  with  the  whole  balance  in  the  Mint,  is  produced  before  one  or 
more  members  of  the  Mint  Committee,  who  personally  check  the  weight 
of  the  individual  bars,  by  actual  weighment,  and  comparison  with  the 
register.  The  balance  thus  verified  is  afterwards  compared  with  the 
accounts.  m 

70.  The  new  settlement,  therefore,  begins  with  all  the  rooms 
thoroughly  cleared  of  silver  ;  and  each  depart¬ 
ment  commences  a  new  series  of  accounts,  at 

the  debit  of  which  all  the  bullion  handed  over  to  it  is  placed.  There  is 
no  confusion  of  new  and  old  accounts,  and  the  result  of  each  settlement 
is  entirely  distinct  from  all  former  ones. 

71.  In  regard  to  the  gains  during  the  year  1852-53,  now  to  be 

examined,  and  which  consisted  of  two  half- 
m?8l2-53.ereShOUldhaVebeen  yearly  settlements,  it  will  be  observed,  by 

inspection  of  Statement  No.  9,  that  they  were 
by  no  means  larger  than  usual ;  the  whole  amount  of  copper  put  into  the 
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pot,  beyond  the  formal  alligation,  was  at  the  rate  of  252  tolas  per  lac, 
which  is  two  tolas  above  the  average  of  the  second  period,*  but  twenty  - 
seven  tolas  below  the  average  of  the  first  period,  and  more  than  fourteen 
tolas  below  the  general  average  of  the  twelve*  years. 

72.  I  point  attention  to  the  above  mentioned  circumstance,  lest  it 
should  be  supposed  that  the  successful  result  to  which  I  lay  claim  was 
attributable  to  unusual  advantages  gained  by  the  assay.  So  far  from  this 

being  the  case,  the  contrary  is  the  fact  ;  for 
Copper  used  less  than  average.  ..  ..  «  .  7  ,  . 

while,  during  former  periods,  the  additional 

copper  used  generally  proved  to  be  short  of  the  whole  quantity  required 
to  keep  the  coinage  to  exact  standard,  and  the  pieces,  on  a  very  full 
examination,  were  almost  always  found  a  little  above  it,  it  happened 
during  this  year  that  a  more  than  usual  depreciation  of  the  coinage  was 
found  to  have  taken  place ;  calculated  at  1,204  Rupees,  on  a  coinage  of 
39  lacs  ;  and  as  this  depreciation  is  reckoned  as  short  delivery,  the  effect 
is  to  neutralize  the  gain  derived  by  the  use  of  part  of  the  copper  ;  so  that, 
the  rate  of  depreciation  being  or  30^  tolas  per  lac,  the  influence 

upon  the  accounts  of  the  department  is  precisely  the  same  as  if  the  ad¬ 
ditional  copper,  including  unreported  fractions,  had  been  used  only  to  the 
extent  of  22\\  tolas  per  lac,  (instead  of  252  as  stated  in  para  71),  and 
the  coins  had  proved  to  be  standard ;  and  it  will  be  at  once  seen,  on  look¬ 
ing  at  former  years,  in  column  2  of  Statement9,  that  22\\  tolas  is  far  below 
the  average  of  our  experience,  which  amounts  to  250,  during  the  second 
period. 


1852-53. 


Madras.  Actual  result  stated. 


73.  The  whole  amount  of  bullion  operated  on  during  the  year 
1852-53,  was  nearly  40  lacs,  (39,35,171),  and 
the  actual  excess  of  delivery  in  weight  of  coins 
was  6,257  tolas  ;  and  of  silver  contained  in  the  dross,  as  per  Assay  Master’s 

report,  886.  Total  surplus  deliveries,  7,143 
Rupees.  But  of  this  amount,  silver  to  the 
value  of  1,348,  was  obtained  from  the  drosses  of  Merchants’  bullion,  in 
the  jprg-melting  department ;  and  1,204  Rupees  represents  the  deficiency 
in  fineness  of  the  coins  below  true  “  Standard.”  Consequently,  deduct¬ 
ing  both  these  items  from  the  total  surplus  deliveries  above-stated, (7, 143) 
there  remains  4,591,  as  the  net  surplus  produce  of  true  standard  silver 
from  the  bullion,  by  unreported  fractions,  or  at  the  rate  of  116£  tolas 
per  lac;  which, under  the  circumstances  above  explained,  of  the  accounts 
including  so  much  less  gain  than  usualf  by  additional  copper,  under 


*  Vide  Statement,  Appendix  No.  9. 

f  Viz.  only  22 tolas  per  lac,  after  deducting  the  sundry  gains  and  depreciation,  both  of 
which  are  deducted  from  the  out-turn,  instead  of  266,  the  Madras  average  for  twelve  years, 
or  242,  that  of  Bombay  during  the  same  period. 
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both  heads,  is  even  more  than  the  unreported  fractions  could  have  been 
reasonably  calculated  to  amount  to. 

74.  Indeed,  if  we  calculate  the  “  refinement,”  or  the  copper  sepa¬ 
rated  during  the  operations  of  coinage,  at  the  average  Bombay  rate 
( 123  per  lac),  and  add  thereto  the  depreciation  above  stated  (30± 
tolas),  total  153^  tolas,  none  of  which  could  have  supplied  the  lack  of 
the  unreported  fractions,  and  then  deduct  this  from  252,*  the  total 
amount  of  extra  copper  put  into  the  pot,  we  find  that  the  unreported 

fractions  could  only  have  absorbed  copper  at 
Remarks  on  the  results.  /•/-.oil  . . 

the  rate  oi  98^  tolas  per  lac ;  so  that,  according 

to  that  calculation,  the  surplus  deliveries,  which  amount  to  1 16^  tolas  per 

lac,  would  appear  to  be  more  than  the  fractions  by  18  tolas  per  lac. 

75.  The  above  discrepancy  is  probably  owing,  either  to  the  refine¬ 
ment  having  been  actually  less  than  the  Bombay  average,  or,  possibly, 
to  the  silver  remaining  in  the  dross  being  too  highly  estimated  ;  but, 
whatever  the  explanation  may  be,  I  trust  it  will  be  obvious  that  the  ex¬ 
perienced  result  leaves  no  room  for  the  supposition  of  any  material  waste 
of  the  precious  metal  during  coinage. 


Examination  of  the  recent 
23rd  settlement. 


Madras,  23rd  Settlement. 

76.  Whatever  difficu^r  there  may  be  in  comprehending  the  full 
significance  of  the  proof  contained  in  the  fore¬ 
going  statement,  as  to  the  non-existence  of 

any  waste  of  the  silver  submitted  to  coinage, 
I  trust  that  it  is  impossible  that  any  should  be  felt  in  the  details  which 
I  shall  now  proceed  to  lay  before  you,  of  the  results  of  the  23rd  settle¬ 
ment,  which  have  been  realised  since  the  foregoing  was  written  ;  and 
which,  being  the  first  in  which  the  lately  adopted  checks  and  facili¬ 
ties  for  the  prevention  of  fraud  have  been 
brought  into  use,  is  accordingly  complete  in 
its  demonstration  of  the  undiminished  preservation  of  the  metal  ;  and 
this,  fortunately,  at  a  time  when  a  more  than  usual  proportion  of  the 
smaller  coins  has  been  manufactured, f  a  fact  which  must  make  the 
evidence  the  more  satisfactory  and  convincing. 

77.  The  particulars  which  I  have  now  the  honor  to  submit  are  re¬ 
sults  realised  under  my  own  close  personal  observation,  and  thus  possess 

an  amount  of  authenticity  over  and  above 
their  correspondence  with  the  public  accounts, 
the  balance  of  which,  as  you  are  aware,  has  been  verified,  and  the  ac- 


Success  stated  to  be  complete. 


Precautions  stated. 


*  Vide  Statement  No,  9. 


t  Vide  Memorandum  D,  para  24-. 
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Madras,  23rd  settlement. 


Results  of  23rd  settlements 
stated. 


counts  submitted  to  your  scrutiny  in  a  separate  form  ;  I  have  therefore 
much  confidence  in  soliciting  your  most  attentive  examination  of  them  ; 
because,  as  they  have  been  the  fruit  of  much  care  and  attention  on  the 
part  of  the  officers  and  servants  of  the  establishment,  the  facts  they  pre¬ 
sent  may  be  depended  upon,  and  I  trust  that 
you  will  find  they  exhibit  the  transactions 
and  influences  of  the  manipulation  in  a  manner  both  instructive  and 
interesting. 

78.  Let  me  here  refer  to  Appendix  No.  18,  in  which  the  details 
now  to  be  stated  will  be  found  set  forth  in  a  more  perspicuous  form. 

It  will  there  be  seen,  that  the  whole  amount 
of  bullion  operated  on,  that  is,  the  difference 
between  the  standard  value  at  the  “  trade 
assay  ”  of  all  the  bullion  received  at  the  beginning  and  during  the  settle 
ment,  and  delivered  at  its  close,  was  21,07,544,  while  the  true  standard 
value  of  the  coins  stamped  by  the  Mint  out  of  the  same  was  21,10,357, 
thus  showing  an  excess  of  2,813  Rupees,  or  at  the  rate  of  133  Rupees 
per  lac  on  the  value  of  the  out-turn. 

79.  The  statement  shows  exactly,  in  every  particular,  how  the 
above  gain  was  realised  ;  and  first,  it  appears  that  part  of  it,  amounting 
to  223  Rupees,  was  a  surplus  unconnected  with  the  proper  transactions 

of  the  coinage,  being  composed  of  recoveries 
made  in  the  merchants’  bullion,  or  pre-melting 
department.  Deducting  this  sum,  therefore,  the  remainder,  or  2,590 
Rupees,  is  the  net  surplus  arising  from  the  conversion  of  the  bullion 
into  true  standard  coins,  and  this  is  at  the  rate  of  123  Rupees  per  lac 
of  the  out-turn. 

80.  This  surplus  arises  from  the  unreported  fractions,*  which  it 
is  shown  were  not  quite  fully  developed  by 
the  additional  copper  put  into  the  pot,  the  re¬ 

finement  by  loss  of  copper  having  been  rather 
more  than  was  anticipated.  The  total  amount  of  additional  copper 
used,  was  5,253  tolas,  sufficient  to  cover  both  unreported  fractions,  at 
the  rate  of  127  tolas  per  lac,  which  amounted  to  2,676  tolas,  and  refine¬ 
ment  or  waste  of  copper  to  the  extent  of  2,577  tolas,  or  122  tolas  per 
lac  :  but  the  additional  copper  put  in  was  found  to  have  been  208 
tolas,  or  nearly  10  tolas  per  lac,  short  of  the  proper  quantity,  the 
coins  proving  to  be  superior  to  standard  to  that  extent.f  So  that, 
viewing  the  matter  in  another  light,  we  may  say  that,  after  making  up 


Results  analysed. 


Nature  of  surplus,  and 
causes  of  it. 


*  Vide  Memorandum  A, 


t  Vide  Appendix^No.  20. 
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Details  of  manipulation, 


for  the  loss  of  base  metal,  which  took  place  to 
the  extent  of  2,577  tolas,  the  remaining  addi¬ 
tional  copper  was  insufficient  to  alloy  all  the  unreported  fractions  of  fine 
silver,  which  thus  were  left  in  part  unalloyed,  and  the  metal  accordingly 
above  “  Standard.” 

81.  The  amount  of  copper  lost  in  bleaching,  was  ascertained  by 
actual  recovery  of  the  metal,  in  a  solid  form, 
from  the  bleaching  liquid  ;  and  this  amounted 

to  1,532  tolas,  out  of  a  total  loss  of  2,037.  Of  this  apparent  loss  21  tolas 

consisted  of  silver  left  in  the  drosses,  the  re¬ 
maining  484  tolas  loss  in  bleaching,  consisted 
of  the  oxygen  and  dirt  brought  with  the  coins  from  the  laminating  de¬ 
partment.* 

82.  The  total  excess  of  deliveries  by  the  laminating  Department 

amounted  to  1,400  tolas,  besides  35  tolas  silver 

Details  of  manipulation.  jn  the  dross  .  total  ^435.  of  which  484)  as 

just  mentioned,  represented  the  dirt  and  oxy¬ 
gen  attached  to  the  blanks.  The  remaining  951,  consequently,  indi¬ 
cates  the  same  causes  of  excess  of  weight  in  the  scissel, f  which  was  one 
of  the  causes  of  loss  in  melting.  Another  cause  of  loss  in  melting  was 
silver  left  in  the  drosses  to  the  value  of  238  Rupees ;  and  if,  from  the 

total  losses  in  melting  (2,234),  the  951  and 
Details,  melting,  and  bleach-  ggg  be  deducted,  the  remainder  1,045  shows 

the  loss  of  copper  separated  during  fusion 
which  amount,  added  to  the  loss  of  copper  before  mentioned,  as 


*  Total  apparent  loss  ...  2037 

Composed  as  follows  : 

Silver  left  in  the  dross  as  per 
Asfav  Master’s  report  . .  21 

Copper  removed  in  bleaching,  1532 
Oxygen  and  dirt  on  the 
blanks  . .  . •  • •  484 

2037 


t  Excess  in  laminating  department 

delivered  .  1400 

Silver  in  the  Dross  as  per  Assay- 
Master’s  report  .  35 

Total..  1485 

Composed  as  follows  : 

Oxygen  and  dirt  attached  to  the 

blanks  .  484 

Do.  do,  do,  to  the  scissel  . .  951 

Total. .  1435 


J  Total  loss  in  melting  . .  . .  . .  . .  2234 

Composed  as  follows : 

Silver  left  in  the  drosses  as  per  Assay  Master’s  report,  238 
Oxygen  and  dirt  attached  to  the  scissel,  . .  . .  951 

Copper  separated  during  fusion,  ..  ..  ..  1045 

Total. .  2234 
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Otherwise  stated. 


Madras  23rd  Settlement. 


Additional  alloy  insufficient. 


having  been  ascertained  to  take  place  in  bleaching  (1,532),  makes  up 
2,577,  the  total  loss  of  copper  by  the  operation  of  coinage. 

83,  We  may  arrive  at  this  same  result  otherwise,  and  more  simply, 
thus — In  the  melting  department  there  was  an 
apparent  loss  of  2,234  tolas.  In  the  lamina¬ 
ting,  cutting  and  adjusting  (combined)  a  surplus  of  1,400  tolas.  In  the 
milling,  bleaching,  and  stamping  (combined)  a  loss  2,037  tolas.  De¬ 
ducting  the  gain  from  the  losses,  the  net  difference  of  weight,  between 

the  bullion  put  into  the  melting  pot  and  the 
finished  coins,  was  2,871  tolas  of  which  294 
was  the  value  of  silver  left  in  the  drosses,  and  the  remainder  2,577  is 
the  amount  of  copper  mentioned  at  the  close  of  last  para. 

84,  I  trust  it  will  appear  clear,  from  what  has  been  said  in  para 
80  that,  in  consequence  of  the  insufficiency  of  additional  alloy,  which 

was  used  to  the  extent  of  249  tolas  per  lac, 
the  unreported  fractions,  which  amounted  to 
more  than  the  average,  were  not  reduced  to  standard.  Judging  by 
the  pix  assays,  it  would  have  taken  208  tolas  more,  to  have  brought  the 
coins  to  precise  accuracy  in  fineness.  In  that  case  the  total  amount  of 
additional  alloy  would  have  been  5,461  tolas,  or  at  the  rate  of  259  tolas 
per  lac  ;  thus  proving  the  unreported  fractions  to  be  at  the  rate  of  137* 
tolas  per  lac. 

85.  The  general  result  of  the  settlement  is  this,  that,  if  we  judge 

of  the  gross  weight  of  the  bullion  only,  consi- 
General  results  of  23rd  settle-  dering  the  additiolial  copper  (5,353)  as  an  off_ 

set  against  apparent  loss,  which  is  shown  in 
para  83  to  amount  to  2,871  tolas,  a  gain  was  experienced  of  2,382  tolas, 
or  113  per  lac  ;  but  if  we  look  to  the  silver  only,  and  compare  the  stand¬ 
ard  weights  received  and  delivered,  the  excess 
is  increased  by  208  tolas,  and  becomes  2,590, 
or  123  per  lac  of  the  outturn. f 

86.  This  is  a  larger  proportion  of  unreported  fractions  than  the 
average,  and  it  has  still  to  be  increased  by  the 
quantity  representing  the  silver  actually  left 

in  the  drosses  which,  by  the  Assay  Master’s  examination,  J  contained 


ment. 


Amount  of  gain  stated. 


"CJnreported  fractions. 


*  Vide  para  80. 

+  It  may  be  well  to  explain  that  para  78  shows  the  excess  (133  per  lac)  including  reco- 
veriesin  the  pre-melting  department,  but  without  the  value  of  the  coinage  drosses.  Deducting 
the  former,  which  come  to  10  per  lac,  and  adding  the  latter  (14)  the  true  coinage  excess  is 
237  per  lac,  the  same  as  is  shown  otherwise  in  paras  80,  84,  and  86. 

X  Vide  Appendix  No.  23. 
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No  drawback  known. 


294  tolas,  or  at  the  rate  of  14  tolas  per  lac  ;  which  would  raise  the  un¬ 
reported  fractions  to  137  per  lac. 

87.  I  trust  your  Committee  will  be  quite  satisfied  from  the  details 
given  throughout  this  report,  and  more  particularly  those  of  the  23rd 

settlement  just  concluded,  that  in  so  far  as 
trustworthy  evidence  can  be  collected  to  bear 
upon  the  question,  nothing  can  be  more  clear  than  the  truth  which  I  so 
long  ago  thought  sufficiently  established,  but  which  I  believe  has  been 

hitherto  considered  a  fallacy,  viz.,  that  there 

m^pulation.therei9n0'Ta8tem  ouSht  not  to  be>  and  in  fact>  is  not>  any  una" 

voidable  loss  of  silver  during  the  ordinary 

operations  of  coinage,  except  the  quantity  left  in  the  drosses. 

88.  I  can  only  say,  in  addition,  that,  after  the  most  attentive 
study  of  the  subject  for  many  years,  and  a  very  careful  scrutiny  of  the 

facts  now  laid  before  you,  I  am  not  myself 
aware  of  a  single  circumstance  to  weaken  the 
force  of  the  proof  afforded  by  them  ;  and  that  in  preparing  them  for 
record,  I  have  endeavoured  to  collect  and  represent  all  the  details  with 
unbiassed  impartiality,  and  with  the  utmost  precision  of  which  I  am 
capable. 

89.  The  accordance  of  the  late  results  is  indeed  so  remarkable, 
that  I  think  it  necessary  to  remind  you,  that 
the  various  operative  departments  of  the  Mint 

are  divided  into  distinct  branches,  and  under  the  control  of  separate  of¬ 
ficers  none  of  whom,  in  preparing  their  records  of  results,  have  the  least 

knowledge  of  the  manner  in  which  they  are 
sancT of  agteBts6d  Wlth0Ut  C°Sm"  to  together  ;  and  they  are  to  this 

moment  ignorant  of  the  degree  of  accuracy 
with  which  they  tally  in  their  explanation  of  one  another. 

90.  Having  thus  completed  the  examination  of  the  latest  practice 
in  this  Mint,  and  I  trust  proved,  that,  during  certain  periods  at  least, 
there  was  actually  not  the  least  appreciable  deficiency  or  waste  of  the 

precious  metal,  1  beg  now  to  draw  your  atten- 
counTon8M-«p"aaC‘  *>  the  practice  in  the  Calcutta  Mint,  for 

1852-53,  with  a  view  of  shewing,  in  a  few 
words,  how  it  has  happened  that  the  results  which,  upon  the  principles 
I  have  endeavoured  to  establish,  seem  to  be  easily  realisable,  have  not 
hitherto  been  experienced  there. 


Madras  23rd  settlement. 


Calcutta,  1852-53. 

91.  First,  in  reference  to  the  gain,  I  beg  to  observe,  that  the  only 
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Calcutta  1852-53.  item  of  gain  in  the  year  1852-53  is  “  unre- 

Gains  there  ought  to  be.  ported  fractions”  to  the  amount  of  34,706  Rs. 

there  being  no  late  Standard  Rupees  recoined. 

92.  These  34,706  Rupees  of  fractions  ought  to  remain  as  a  surplus 

after  manipulation,  hut  instead  of  this,  a  loss 
Result  us  stated.  ,  _  n  .  1  p  or\  t> 

is  recorded  m  the  accounts  or  oU,2oo  Ku- 

pees — a  difference  of  64,991  Rupees.  Now,  not  to  dwell  on  smaller 

sums,  it  will  be  seen  on  examining  the  accounts,'*  that  this  large  loss  is 

chiefly  composed  of  the  following  items: — 


Result  analysed. 


Rs. 

1.  Value  of  copper  used  as  alloy . 12,999 

2.  Loss  in  melting . 28,560 

3.  Do.  in  melting  Government  remittances .  4,581 

4.  Do.  in  milling,  annealing,  and  stamping . 18,374 

Total . 64,514 


93.  The  first  of  these  items  it  will,  I  think,  be  quite  evident,  on 
a  little  consideration,  ought  not  to  appear  in  the  bullion  account,  as  a  loss. 

Such  an  item  does  not  properly  belong  to  a 
lo^  mt0  the  first  ltem  of  strict  bullion  account,  and  its  insertion  tends 

to  cause  an  error  in  the  conclusion  to  which 
the  account  leads. 

94.  The  value  paid  for  the  copper  is  only  a  loss  in  the  same  sense 
as  the  value  paid  for  the  coals  used  in  the 
steam  engines  is  a  loss;  it  is  not  a  loss  of  bul¬ 
lion,  or  even  of  copper  ;  because  the  copper  itself  is  already  entered 
in  the  bullion  account,  and  its  loss  is  reckoned  together  with  the 

losses  of  the  standard  metal  in  which  it  is 
embodied,  and  of  which  it  forms  an  undistin- 
guishable  part.  As  one  of  the  expenses  of 
the  Mint,  doubtless,  the  price  paid  for  the  copper  alloy  ought  to  be  en¬ 
tered  in  its  proper  place,  with  the  other  contingent  charges  ;  but,  being 
a  money  charge,  it  seems  clear  that  it  ought  not  to  be  mixed  up  in  the 
entries  of  the  weights  of  bullion  received  and  delivered  ;  which,  but  as  a 
matter  of  convenience,  might  have  been  kept  in  lbs.,  oz.,  and  dwts.  troy, 
instead  of  tolas,  annas,  and  pice ;  in  which  case,  the  confusion  caused 
by  the  insertion  of  money  payments  amongst  the  entries  of  the  apparent 
losses  of  bullion  would  be  rendered  impossible. 

95.  In  a  similar  manner,  the  accounts  occasionally  contain  entries 
of  gains,  such  as,  fees  for  bullion  withdrawn, 
gain  by  refinage  charges,  &c.,  which  appear 
to  have  no  connection  with  the  bullion  state- 


Calcutta  1852-53. 


First  item  of  loss  inquired 
into. 


Erroneous 

accounts. 


entries  in  the 


Vide  Appendix  No.  15. 
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ments,  and  the  introdution  of  which  renders  them  unfit  for  the  purposes 
of  this  examination. 


96.  In  the  statements  which  accompany  this  report  these  items 

have  been  separated,  as  far  as  possible  ;  but  in 
Some  doubtful.  f 

some  cases  the  true  nature  oi  the  entries  cannot 

be  positively  decided  at  a  distance. 

97.  The  next  item  of  loss  (No.  2  of  para  92)  is  that  in  melting, 
viz.,  Rupees  28,560.  I  trust  it  will  be  clear  from  the  preceding  part 

of  this  report,  and  the  separate  Memorandum 
Second  item  of  loss.  „  _  . 

Jb,  on  the  subject  oi  melting,  that  the  appar¬ 
ent  losses  caused  by  that  process  arise  principally  from  two  sources,  viz., 
1st,  the  separation  of  base  metals,  or  refinement  of  the  metal  in  fusion, 
and  2nd,  the  loss  of  the  weight  of  oxygen  and  dirt  attached  to  the  scissel ; 
also  that  these  apparent  losses  are  compensated,  and  prevented  from  be¬ 
coming  real — the  first  by  additional  alloy  ;  the 
Should  be  covered  by  surplus.  ,  ,  ,  ,  ,  , 

second,  which  is  dirt  and  oxygen  added  to  the 

bullion  in  the  laminating  department,  by  the  excess  of  weight  delivered 
by  that  department. 

98.  The  excess  just  referred  to,  I  have  in  a  previous  para  (59),  and 

the  separate  Memorandum,  D,*  shown  to  be  by  our  experiments  with 

1-inch  ingots,  at  the  rate  of  from  50  to  60  tolas  per  lac  of  the  coins 

issued  by  the  Mint.  As,  however,  our  experience  rests  only  on  the  basis 

of  eight  months’  work,  and  an  issue  of  21  lacs 
Nature  of  that  surplus  stated.  .  , 

oi  Rupees  during  that  time,  we  may,  to  avoid 

the  risk  of  exaggeration,  assume  that  probably,  under  ordinary  circum¬ 
stances,  not  less  than  50  tolas  per  lac,  (that  is,  25  tolas  per  lac  of  the 
bullion  worked)  ought  to  be  delivered  ;  and  applying  this  in  the  present 
instance,  the  surplus  delivery  would  have  been  13,683  Rupees,  about  half 
of  which  would  be  in  the  scissel,  and  half  in  the  coins. 


99.  I  must  here  break  the  thread  of  this  inquiry  to  say  that,  as  pre¬ 
cisely  the  same  explanations  apply  to  the  fourth  of  the  great  losses  men¬ 
tioned  in  para  92,  viz.,  that  in  milling,  annealing  and  stamping,  includ¬ 
ing  bleaching,  (18,374  Rupees),  which  is 
caused,  part  by  oxygen  and  dirt  on  the  coins, 
and  part  by  separation  of  copper ;  and  as  the 
compensation  for  it  by  additional  alloy,  is  mixed  up  with  that  for  the 
melting  loss,  it  will  be  convenient  to  take  them  both  together  for  the 
rest  of  the  explanation. 


The  same  of  part  of  the  loss 
in  bleaching. 


*  Para  24. 
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100.  The  13,683*  Rupees  surplus  delivery  by  the  laminating  de¬ 
partment,  covers  losses  of  about  equal  value  in  the  bleaching  and  melting 
departments,  6,841  J  Rupees  in  each.  The  remaining  losses  in  both,  viz., 

in  melting  21,718J,  and  in  bleaching  11 ,532\ 
Surplus  in  laminating  how  £re  produced  b  'the  same  cause,  namely, 
disposed  of.  ,  ,,  „  J 

the  “  refinement,  or  separation  of  base  metal, 

which  it  is  very  clear  ought  to  be  met  by  the  introduction  of  additional 
alloy,  expressly  intended  to  prevent  the  alteration  <5f  the  “standard,”  by 
the  separation  of  the  base  metal ;  and  also  the  consequent  heavy  loss,  as 
well  as  error  occasioned  thereby. 

101.  The  sum  of  the  two  items  last  mentioned,  is  33,25 1,  and  if 
we  calculate  the  refinement  during  manipulation,  at  the  average  rate  at 

which  it  has  been  experienced  in  Bombay 

Proofthat  the  loss  in  question  duri  the  twelve  years,  viz.,  123  tolas  per  lac 
is  due  to  refinement.  r 

oi  out-turn,  we  find  it  amounts  (on  a  coinage 

of  27 3 f  lacs)  to  33,660  Rupees ;  thus  showing  that  it  is  precisely  the 
want  of  the  additional  alloy  to  that  extent  which  caused  the  losses  in 
question.  If  again,  we  examine  the  state  of  the  coins  issued  from 

the  Mint  during  the  same  period,  we  find  fur¬ 
ther  proof  to  the  same  effect.f  The  omission 
has  probably  arisen  from  inattention  to  the  fact,  that  the  copper  put 
into  alligate  the  unreported  fractions,  only  brings  the  whole  mass  into 

exact  standard  ;  and  that  the  use  of  additional 
alloy  is  absolutely  indispensable,  to  compen¬ 
sate  the  diminution  of  that  mass,  by  the  separation  of  the  copper, 
and  the  consequent  variation  from  the  “standard.” 

10 2.  The  only  remaining  item  of  the  heavier  losses  mentioned  in 
para  92  is  No.  3,  occasioned  by  melting  Go¬ 
vernment  remittances  (4,581  Rupees).  This 

probably  is  no  real  loss,  but  merely  expresses  the  weight  of  the  dirt 
which  was  attached  to  coins  debited  at  their  gross  weight,  as  silver  de¬ 
livered  to  the*  Mint.  If  so,  it  may  be  well  to  remark,  that  nothing  is 
gained  by  first  crediting  the  public  accounts  with  dirt,  as  silver,  and  se¬ 
condly,  writing  it  against  the  Mint  as  waste  ;  so  that,  as  no  real  gain  is 
caused  by  the  practice,  it  would  be  very  desirable  if  it  could  be  disconti¬ 
nued  ;  which  is  of  the  more  importance,  as  the  existence  of  it  precludes 
the  possibility  of  exactness  in  the  Mint  practice. 

103.  From  the  above  inquiry,  it  appears,  that  of  the  whole  sum  of 
64,514  Rupees  which  constitute  the  chief  losses  of  the  Calcutta  Mint 


Do.  from  the  coins. 


Error  accounted  for. 


Item  No.  3  inquired  into. 


Vide  para  98. 


t  Vide  Memorandum  B,  para  10,  and  Appendix  No.  16. 
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Melting..  28,560 
Bleaching  18,374 

40,934 


Summary  of  the  losses  of  1852- 
53. 


After  remedying  errors  there 
would  be  no  waste. 


during  the  year  1852-53,  part,  amounting  to 
46,934,  are  real  losses,  which  may  in  future 
be  avoided  ;  by  surplus  deliveries  from  the  la¬ 
minating  department,  (13,683)  and  additional 
alloy,  33,660  Rupees,  total  47,343  Rupees; 
and  the  remaining  two  items,  amounting 
together  to  17,580  Rupees,  are  merely  apparent  losses,  which  may  be 
got  rid  of  in  future,  by  alteration  of  the  practice,  and  of  the  method  of 
keeping  the  accounts. 

104.  I  have  only  to  add  to  these  remarks 
that,  had  the  practice  of  the  Calcutta  Mint 
throughout  the  years  1852-53  been  such  as  I 
have  endeavoured  to  explain  and  advocate,  the  result  arrived  at  on  its 
close,  would  have  been  the  realisation  of  a  surplus  of  Rupees  34,638* 
that  is,  in  other  words,  the  delivery  of  all  the  bullion  intrusted  to  it, 
including  the  unreported  fractions,  without  waste  or  deficiency. 

105.  In  concluding  this  report,  in  which  I  trust  I  may  be  permit¬ 

ted  to  express  a  hope  that  sufficient  proof  has 

Principle  re-stated  that  there 

Should  be  no  waste  in  coinage.  been  adduced  in  support  of  ray  assertion,  that 

the  large  losses,  formerly  experienced  on  all 
our  Indian  Mints,  were  not  only  unnecessary,  but  capable  of  being  re¬ 
placed  by  very  considerable  gains,  I  cannot  refrain  from  noticing  the 
doubt  naturally  suggesting  the  inquiry  how  it  could  be  possible  that,  if 
true,  the  fact  could  so  long  have  escaped  the  observation  of  every  Officer 
hitherto  employed  in  this  department  of  the  public  service,  one  number¬ 
ing  so  many  of  the  highest  ability,  and  of  un¬ 
questionable  integrity  and  zeal  ;  a  doubt 
which  probably  explains  the  neglect  of  my  re¬ 
presentations,  before  alluded  to.  I  would  reply  to  the  inquiry  by  say¬ 
ing  that,  amongst  other  reasons,  an  influential  one  appears  to  me  to  be 
the  very  defective  state  of  the  constitution  and  regulations  of  the  differ¬ 
ent  Mints,  which,  with  much  show  of  a  merely  nominal  responsibility, 
are  very  deficient  as  to  any  vital  check,  so  that  they  contain  no  principle 
capable  of  pointing  out  defects,  and  stimulating  investigation  ;  added 

to  which  is  the  want  of  an  effective  supervi¬ 
sion  of  the  accounts  by  parties  competent  to 
understand  them. 

106.  That  the  want  of  a  proper  check,  and  the  consequent  neglect 


Why  this  Principle  has  not 
before  been  observed. 


Defective  check. 


*  Vide  para  92.  The  trifling  difference  (of  68  tolas)  would  have  been  more  than  made  up 
if  all  the  minor  items  of  loss  had  been  investigated . 
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of  investigation,  have  been  the  true  cause  why  the  truth  has  not  earlier 
been  discovered,  seems  to  be  confirmed  by  the  fact  of  the  prevailing 
unconsciousness  that  there  is  any  thing  to  be  amended.  In  the  latest 
accounts  the  “  waste”  is  entered  as  a  matter  of  course,  and  as  if  it  really 
were  “  unavoidable,”  and  no  apology  or  explanation,  that  I  am  aware  of, 
is  offered  for  the  large  deficiencies  which  are  still  recorded.  Hence, 
when  such  large  sums  as  those  mentioned  in  para  92  can  be  lost  sight  of, 
without  the  officers  of  Government  being  aware  of  the  fact,  it  seems  to 
be  unnecessary  to  seek  for  any  other  evidence  to  prove  that  the  system 
of  check  cannot  possess  all  the  efficiency  necessary  for  the  security  of 
the  property  of  the  State. 

107.  Perhaps  the  explanations  which  accompany  this,  of  the  inti¬ 
mate  causes  of  error  and  deficiency  hitherto  prevailing  in  all  our  manage¬ 
ment,  may  go  far  towards  the  prevention  of  the  like 

required1111^  s^stera  mucli  errors  for  some  time  to  come  ;  but  I  fear,  if  a 
sound  system  be  not  established,  the  advantage  to 
be  derived  from  past  experience  will  run  great  risk  of  being  soon  lost ;  and 
while  I  am  assured  that  nothing  but  a  strict  system,  and  the  closest 
attention,  will  permanently  exempt  a  Mint  from  those  losses  which  arise 
from  the  dishonesty  of  its  inferior  agents,  I  am  apprehensive  lest  diffi¬ 
culties  from  this  cause,  and  the  confusion  which  often  attaches  to  Mint 
subjects,  may  hereafter  possibly  obscure  the  truth  which  I  have  been  at 
much  pains  to  establish. 

108.  Should  it  happen  that,  contrary  to  my  humble  anticipation, 
I  have  failed  to  convince  those  higher  authorities  into  whose  hands  this 

report  may  be  placed,  of  the  accuracy  and  truth 
triuh  ofapriucipIeCs.S10n  aS  t0  the  important  principles  which  I  have  laboured 
to  enforce  and  demonstrate,  and  should  the 
conclusions  which  I  have  above  ventured  to  record  still  be  denied  or 
objected  to  by  Officers  whose  experience  and  ability  entitle  their  opinions 
to  respect,  I  feel  that  I  owe  it,  not  less  to  my  own  character,  than  the  in¬ 
terests  of  the  Public  service,  to  solicit  that  the  whole  subject  may,  with 
as  little  delay  as  possible,  be  referred  for  the  opinion  of  some  unbiassed 
authority  in  Europe,  whose  scientific  eminence  and  knowledge  of  the 
subject  may  be  such  as  to  put  his  decision  beyond  dispute. 

Fort  St.  George,  Mint,  \  J.  T.  SMITH, 

1 5th  March ,  1855.  j  Mint  Master . 
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MKMOEANBUM  A 


Importance  of  them. 


UNREPORTED  FRACTIONS. 

1 .  It  is  of  importance  that  we  should  have  a  distinct  idea  of  the  na¬ 
ture  and  value  of  unreported  fractions,  and  it  is  not  very  easily  attained. 
The  following  observations  are  therefore  given  : — Unreported  fractions 

are  not  like  the  shillings  and  pence  of  a  large 
fractions!  °*  unrePorted  sum,  which  constitute  a  trifle  distinct  from  the 
pounds ;  hut  they  are  fractions  representing  a 
certain  proportion  of  the  whole  sum.  For  instance,  A  and  B  are  joint 
owners  of  a  large  sum,  of  which  A  is  to  have  90,  and  B  10  per  cent ; 
the  unreported  fractions  are  similar  to  what  the  case  would  be,  if  A’s 
share  were  90,  besides  |th  unreported,  and  B’s  10  minus  that  quarter  ; 
and  this  quarter,  it  must  be  noticed,  is  |th  per  cent  of  the  whole  sum, 
whatever  it  be. 

2.  As  it  will  appear  presently,  that  the  average  value  of  these  frac¬ 
tions  is  about  3^0^  whole  value  operated 

upon,  it  will  be  easily  perceived  that,  when  3  or  4 

crores  of  bullion  are  received  by  the  Indian  Mints  annually,  the  value 
of  the  unreported  fractions  is  not  unimportant — with  the  larger  sum 
they  would  come  to  45,000  Rupees. 

3.  As  shown  by  the  illustration  above  given,  the  fraction  unreported 
indicates,  not  only  an  excess  of  the  silver  in  the  compound,  beyond  the 
report,  but  also  a  defect  of  copper,  less  than  the  report.  The  oversight 

of  this  fact  led  Mr.  Curnin  into  the  great  error 
ported  fractionfaldmS  Unr<>'  of  calculating  the  benefit  by  the  unreported 
fractions  at  only  17  J  grains  per  1,000*  tolas.  He 
looked  only  at  the  excess  of  silver  represented  by  the  fractions,  and  for¬ 
got  that  that  very  excess  occupied  the  place  of  copper ;  so  that  the  chief 
gain  by  the  fraction  was,  not  by  putting  in  copper  as  alloy  to  this  excess 
of  silver,  but  copper  to  fill  up  the  place  occupied  by  it,  in  a  compound 
rigidly  calculated. 

4.  Using  the  former  illustration,  an  “alligation”  is  a  mixture  or 
compound  mass  in  which  A  ought,  according  to  the  Indian  standard, 
to  possess  220  parts,  and  B  20  ;  or  as  1 1  to  1  ;  but  when  made  arithme¬ 
tically,  with  silver  reported  by  the  “  trade 
assay,”  the  mass  contains,  not  only  220  parts 

(out  of  240)  of  A,  but  2201  parts  of  A,  and  only  19f  parts  of  B.  There 


Explanation  of  their  true  value. 


Correspondence  relative  to  Indian  Mints,  page  76,  paras  39  and  40. 
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Calculation  of  value. 


h  therefore  required,  to  make  the  mixture  rigidly  correct,  (allowing  for 
the  fractions)  £th  part  more  of  B,  to  make  up  for  its  deficiency,  and  in 
addition  y^th  of  |th  part  of  B,  as  alloy  to  the  surplus  quarter  of  A. 

5.  I  have  shown,  elsewhere,* * * §  that  the  average  value  of  all  the  frac¬ 
tions  is  \  dwt.  if  no  allowance  he  made  for  cases  wherein  the  title  falls 
upon  the  precise  dwt.  or  dwt ;  Mr.  Curnin  also  estimates  the  average 
at  6  grains  in  the  lb.  o.\-  Jth  dwt.  That  is,  yth  of  the^th  or  the^^th 

part,  represents  the  excess  of  silver  and  de¬ 
ficiency  of  copper  beyond  the  Assay  Report. 
Hence,  the  extra  quantity  of  copper  to  be  put  in,  to  make  up  for  this, 
is  g^oth  to  make  up  for  the  deficiency  of  copper,  and  y^th  of  g-|gth  or 
TUFeoth  as  alloy  to  the  excess  of  silver ;  and  the  total  gain  in  standard 
silver,  resulting  from  the  fractions  is  g^-gth  plus  ygjggth,  or  g^gth,  which 
is  equivalent  to  Rupees  1-2-2  per  1,000  tolas,  or  Rupees  113^  per  lac. 

6.  According  to  the  experience  of  the  officers  of  the  Royal  Mint, 

a  deduction  of  Ithf  ought  to  be  made  from 
amr“5o"i»S  to  represent  the  cases  in  which  the  assay 

happens  to  fall  on  the  precise  dwt.  or  \  dwt. ; 
and  this  would  reduce  the  gain  to  somewhat  less  than  91  tolas  per  lac  ; 
but  it  will  be  seen  that  the  experience  of  the  Bombay  Mint  differs  from 
this ;  the  actual  gain  by  unreported  fractions  during  twelve  years  having- 

been  Rupees  184,595  on  a  coinage  of  154,297, 
377 X  or  at  the  rate  of  1 19  tolas  per  lac,  5 1  tolas 
beyond  the  calculated  average. 

7.  The  experience  of  the  Madras  Mint  cannot  be  ascertained,  for 
the  reason  stated  in  para  21  of  the  report,  viz,,  that  the  fractions  are  not 
made  known,  as  in  Calcutta  and  Bombay ;  but  it  is  evident  from  the  re¬ 
sult  of  the  meltings  generally,  that  it  does  not 
differ  very  much  from  that  of  Bombay,  the 

whole  amount  of  extra  copper  used  in  all  the  Mints  being  not  very  dif¬ 
ferent  when  due  allowance  is  made  for  the  resulting  fineness  of  the  coins  ;§ 
whence  we  may  infer  that  the  gain  by  unreported  fractions  in  Madras  is 
probably  not  much  below  the  calculated  amount. 

8.  In  the  Calcutta  statements  the  unreported  fractions  vary  so  much 
in  amount,  and  are  so  irregular  during  the 
years  they  have  been  entered,  besides  being 

far  beyond  the  calculation,  that  there  appears  to  be  some  mistake  in  re¬ 


in  Bombay  Mint. 


In  Madras  Mint. 


In  Calcutta  Mint. 


*  Observations  on  Indian  Mints,  page  174,  para  61. 

t  Vide  Mr.  Beckwith’s  evidence  before  the  select  Committee  on  the  Royal  Mint,  in  1837. 
Art  788. 

t  Vide  statement,  Appendix  No.  6, 

§  Vide  Memorandum  B,  para  18. 
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cording  them.  Probably  they  have  been  joined  with  the  gain  by  melting 
late  standard  Rupees. 

9.  If  I  have  succeeded  in  explaining  the  subject  as  I  ought,  it  will 
be  understood  that  “  unreported  fractions”  are  a  source  of  gain  to  the 
Mint,  to  the  full  extent  of  their  value,  provided  the  coins  are  issued  of 

exact  standard  fineness,  for  there  is  no  frac- 

gainJXkfuUexS8  ^  tional  Sain  or  loss  in  the  valuation  of  them. 

But  as  their  value  depends  upon  certain  casual 
circumstances,  connected  with  the  assay,  they  cannot  be  rigidly  calculated 
before  hand,  but  may  be  assumed  to  vary  from  90  to  120  tolas  per  lac  of 
the  bullion  ;  and,  according  to  the  experience  of  the  Bombay  Mint,  have 
actually  realised  about  119  tolas  per  lac. 

10.  If  there  be  no  loss  of  silver,  it  is  evident  that  the  unreported 
fractions  ought  to  cause  an  excess  in  the  out-turn,  beyond  the  register, 

of  from  90  to  119  tolas  per  lac  of  the  bullion 

There  ought  to  be  a  suiplus  worterl  os  above  beeaiise  potitipt’  iyiov  Tip 

delivery  on  account  of  them.  ™01Kea’  as  aoove,  oecause  copper  may  be  ad¬ 

ded  to  bring  them  and  the  rest  of  the  bullion 
to  c<  standard,”  and  any  loss  of  inferior  metal  may  be  anticipated  and  al¬ 
lowed  for  ;  and  as  the  experience  of  the  Madras  Mint  seems  to  show  that 
the  value  of  silver  left  in  the  drosses  may  be  economically  reduced  to  less 
than  10  tolas  per  lac,  it  will  be  obvious  that  a  sufficient  margin  would 

be  left,  if  the  Government  were  to  require  the 
unreported  fractions  to  be  delivered  at  the  rate 
of  only  from  80  to  110  tolas  per  lac,*  making  no  allowance  for  silver  left 
in  the  drosses. 


Amount  of  that  surplus. 


*  "We  may  expect  the  surplus  on  account  of  unreported  fractions  will  generally  average  one 
Rupee  per  thousand,  or  one  hundred  Rupees  per  lac  ;  for,  practically,  we  have  no  right  to 
expect  them  to  exceed  110,  and  10  will  be  left  in  the  drosses.  We  have  seen  that  they  some¬ 
times  do  exceed  that  ratio,  hut  as  the  calculated  amount  is  only  113^,  any  excess  beyond 
that  must  be  looked  upon  as  accidental.  In  addition  to  this  there  ought  to  he  recoveries  in 
the  pre-melting  department,  which  will  probably  vary  from  20  to  00  Rupees  per  lac,  of  the 
bullion  operated  on, 


B. 


ADDITIONAL  ALLOY. 

1 .  When  the  “  alligation,”  or  mixture  of  silver  and  copper,  has  "been 
precisely  made,  allowing  for  unreported  fractions,  and  is  rigidly  “  stand- 

,  ard,”  it  is  obvious  that  no  more  copper  ought 

Object  of  additional  alloy.  .  .  ° 

to  be  put  into  it,  except  to  obviate  losses  of 
base  metal  during  manipulation — to  exceed  this  would  be  to  spoil  the 
accuracy  of  the  mixture. 

2.  Conversely,  after  the  alligation  has  been  precisely  made,  and 
a  further  quantity  of  additional  alloy  has  been  put  into  the  melting  pot, 
if  the  resulting  composition  of  the  coins,  on  full  examination,  proves  to 
be  true  “  standard,”  I  think  we  may  justly  conclude  that  an  amount  of 

base  metal,  equivalent  to  the  additional  al- 

taklspiace?ement0fmetal  loy>  has  teen  seParated  during  the  manipu¬ 
lation. 

3.  The  true  use  and  object  of  additional  alloy,  therefore,  is  to  meet 

this  waste  of  the  inferior  metals,  or  refinement 
refinement!"'  ^  **  *°  «f  the  silver  in  its  passage  through  the  Mint ; 

and,  as  such,  it  ought  to  be  separately  entered 

in  the  accounts. 

4.  Additional  alloy  is  the  cause  of  an  apparent,  but  not  of  any  real 

gain  to  the  Mint ;  because  although  it  makes  an  addition  to  the  weight 
^  ,  of  the  standard  silver,  which  costs  nothing  com- 

Causes  no  real  gam  to  the  Mint.  .  .  ° 

paratively,  yet  as  it  is  an  addition  exactly 
equivalent  to  a  subsequent  subtraction,  it  is  evident  the  weight  remains 
precisely  the  same  as  before. 

5.  In  those  Mints  where  all  the  bullion  received  is  debited,  uni¬ 
formly,  at  its  actual  weight  and  assay  fineness,  minus  the  unreported 
fractions,  the  only  causes  which  justify  the  addition  of  copper,  beyond 

„  .  the  strict  alligation,  based  on  the  assay  reports. 

Sources  of  Mint  gams.  .  n  1 

are  1st,  the  necessary  allowance  for  unreport¬ 
ed  fractions  (of  silver),  to  reduce  them  to  standard,  and  make  up  for  the 
deficit  of  copper  they  occasion  ;  and  2ndly,  the  necessary  compensation 
for  refinement  or  separation  of  alloy  in  the  course  of  work.  Such  has 
been  the  practice  in  Madras  and  Bombay.  In  Calcutta  there  is  a  third 
cause,  which  is  explained  in  Memorandum  C, 
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6.  The  actual  separation  of  copper,  and  refinement  of  the  metal 

during  the  operations  of  the  coinage,  is  not  a 

Refinement  how  proved  to  °  .  °  .  . 

take  place  in  Bombay.  mere  matter  ot  conjecture,  in  Bombay,  it  is 

proved  by  the  fact  that  the  addition,  which  is 
made  independently  of  the  Mint  Master,  is  regulated  by  measurement  of 
the  losses  it  is  intended  to  remedy. 

7.  In  Madras,  the  separation  of  the  copper  has  been  demonstrated, 
both  in  regard  to  the  melting  of  solid  bullion  and  scissel,  and  the  bleach¬ 
ing  of  coins  ;  in  the  latter  case,  the  metal  which 

In  Madras  as  well  as  Bombay.  . 

has  been  taken  out  ot  the  coins  has  lately  been, 

as  a  matter  of  routine,  regularly  reproduced  in  the  solid  form,  from  the 
bleaching  liquid,  and  its  weight  contrasted  with  the  apparent  loss  by  that 
process. 

8.  When,  therefore,  pure  copper  can  be  produced  in  large  quanti¬ 
ties  in  the  metallic  state,  giving  unquestionable  evidence  of  the  refine¬ 
ment  of  the  standard  metal,  it  cannot  be  otherwise  than  erroneous  prac¬ 
tice  to  neglect  to  compensate  for  its  removal.  Hence,  the  refinement  of 

the  metal  caused  by  each  of  the  coinage  pro- 

peu5art0erfo°rf refinement!  ‘°  cesses  ought  to  be  a  matter  of  study  hJ  the 

Mint  Master  (who  on  this  account,  as  well  as 
many  others,  ought  to  be  provided  with  an  assay er),  and  the  aggregate 
sum  of  all  the  refinements  proved  to  take  place  ought  to  be  compensated 
by  copper  put  into  the  alligation  for  that  specific  purpose,  under  the 
head  of  “  additional  alloy.” 

9.  The  additional  alloy  used  in  the  Calcutta  Mint  to  compensate 
the  loss  of  base  metal  was,  during  the  First  period,  at  the  rate  of  121^ 
tolas  per  lac.*  During  the  Second  period,  the  necessity  for  it  seems 

to  have  been  lost  sight  of.  It  was  greatly 

Amount  of  additional  alloy  reduced  in  1849  and  50,  and  abandoned  in  1852.  . 

used  in  Calcutta  Mint.  r  ~  ,  .  , 

Taking  an  average  oi  the  whole  Second  period, 

the  total  amount  of  extra  copper,  under  both  heads  (of  “unreported 
fractions,”  and  “  additional  alloy,”)  was  197J  tolas  per  lac.  Deducting 
the  fractions  at  119,  the  remainder  78 1  shows  the  average  amount  of 
additional  alloy  during  the  second  period. 

10.  During  the  first  period  the  coins  issued  by  the  Calcutta  Mint 
were  about  y^th  dwt.  or  41  Rupees  per  lacf  above  standard,  showing 
that,  if  the  bullion  were  scrupulously  valued  at  the  “trade  assay,”  the 


*  Vide  Report,  para  28. 

t  The  excess  of  fineness,  is  Rupees  54,244  in  131,999,228,  or  very  nearly  1320  lacs.  Vide 
Appendix  No.  16. 
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allowance  of  121  J  Rupees  per  lac  of  additional  alloy  was  less  than  what 

was  required.  During  the  Second  period,  the 
Effect  upon  the  coins  issued.  .  r  ,  t  t>* * * §  a 

coins  appear  from  the  only  Fix  Assay  reports 

which  have  reached  this  Mint,  to  have  been  as  follows.*  For  the  first 

two  years,  1848  and  49,  they  were  much  below  standard ;  in  1850,  when 

the  additional  alloy  was  greatly  reduced,  they  are  reported  0*00073  or 

80  Rupees  per  lac  above  standard;  and  in  1851  and  52,  when  it  was 

totally  abandoned,  they  are  reported  151  and  218  Rupees  per  lac  above 

it,  on  the  great  bulk  of  the  coins.  Upon  the  whole,  the  mass  of  the 

currency  of  the  Second  period  is  upon  an  average  92J  tolas  per  lac  above 

standard.  These  facts  show  very  decidedly  the  influence  of  and  necessity 

for  “  additional  alloy.” 

11.  In  Bombay,  during  the  First  period 
bafMinralall0yUSedinB°m'  additional  alloy  was  used  at  the  rate  ofl20f 

per  lac,  and  during  the  Second  period  at  the 
rate  of  124j.f 

12.  The  coins  from  the  Bombay  Mint,  during  the  First  period, 
appear  to  have  been  above  standard  to  the  ex¬ 
tent  of  about  106J  tolas  per  lacj  proving,  as 

in  the  Calcutta  experience,  that  (unless  the  unreported  fractions  be  sup¬ 
posed  to  be  more  than  the  rate  assigned)  the  allowance  for  additional 
copper  at  the  rate  of  120f  tolas  per  lac,  was  less  than  sufficient. 

13.  During  the  Second  period,  the  coins  appear  to  be,  on  the 
whole,  close  to  “standard,”  a  shade  below, 
but  the  number  of  assays  is  too§  small  (being 

at  the  rate  of  only  one  for  226,670  pieces)  to  permit  of  a  correct  measure¬ 
ment  of  the  rate. 

14.  In  Madras,  during  the  the  First  period,  there  is  some  uncer¬ 
tainty  as  to  the  proportion  of  additional  copper 

as  compensating 
the  refinement, 1 1  irrespective  of  which  it  ap¬ 
pears  to  be  160  tolas  per  lac.  During  the  Second  period  it  is  shown  to 
have  been  131  tolas. ^f 


Effect  on  the  coins  issued. 


Do.  during  the  2nd  period. 


Madd“«.aIl0y  iD  ‘he  which  be  considered 


*  Vide  Appendix  No.  16.  t  Vide  Statement  6. 

$  The  excess  of  fineness  on  the  coins  for  which  we  have  pix  reports  is  65,182  Rupees  on 

617  lacs.  The  pix  reports  are  one  for  every  185,444  pieces.  Vide  Appendix  No.  17. 

§  If  the  London  pix  assays  he  considered  as  a  fair  representation  of  the  produce  of  the 
Mint,  the  practice  would  appear  to  have  been  rather  irregular  ;  the  coins  being  very  much 
below  standard  the  first  two  years  ;  rather  below  the  third  ;  rather  more  above  the  fourth, 
and  considerably  above  the  fifth,  One  year  in  this  period  is  not  reported.  Vide  Appendix 
No.  17. 

||  Vide  Report,  para  28.  f  Vide  Memorandum  F,  para  30, 


40 


REPORT  ON  THE  INDIAN  MINTS. 


15.  The  Madras  coins  were  nine  tolas  per  lac  above  standard  dur¬ 
ing  the  first  period,*  and  it  may  be  supposed  that  the  excess  in  the  ad¬ 
ditional  alloy,  beyond  the  average,  compensated  for  an  undue  quantity 
of  “ unreported  fractions,”  which  seem  to  have  been  more  particularly 
abundant  during  the  first  year,  1841-42,  when  the  bullion  operated  on 

.  was  that  which  had  accumulated  from  the 

Effect  upon  the  coins,  .  . 

purchases  m  the  bullion  depot.  During  the 

second  period  the  coins  were  eight  tolas  per  lac  below  standard ;  which 

shows  that  the  additional  copper  used  was  rather  too  much,  and  ought 

to  have  amounted  to  1 23  tolas  per  lac. 

16.  It  appears  from  the  experience  of  all  the  three  Mints,  as  above 
stated,  that  the  proportion  of  additional  alloy  actually  used  to  meet 
refinement  of  the  metal  during  manipulation  was  as  follows: — 


Calcutta, 

1  st  period . . . , 

. 1 2 1§ 

Do. 

2d  do . 

Bombay, 

1st  do . 

Do, 

2d  do . 

Madras, 

1  st  do . 

Do. 

2d  do . 

Average  122f 

Making  allowance  for  the  second  and  fifth  of  the  above  entries,  the 

Quantity  of  additional  alloy  averaSe  WOuld  aPPear  to  be  verJ  nearly  ^ 
according  to  experience  of  all  tolas  per  lac,  which  would  indicate  the  proper 
three  Mints  ^  x 

quantity  of  additional  alloy,  according  to  the 

ordinary  practice  of  the  three  Mints,  hitherto,  if  the  coins  had  agreed 
with  “standard” 

17.  It  must  be  remembered,  however,  as  stated  in  Memorandum  F, 

para  40,  that  the  loss  of  base  metal,  or  refine- 
pr^menitingntdependSOnCarein  ment>  probably  depends  very  considerably  on 

the  care  exercised  in  pre-melting  ;  besides 
which,  the  total  amount  of  copper  added  to  make  up  the  standard,  will 
also  be  influenced  by  any  irregularity  in  the  assays,  tending  to  increase 
or  diminish  the  amount  of  the  “unreported  fractions.” 

18.  To  some  of  these  causes  we  must  attribute  the  irregularities  of 

the  accompanying  table,  showing  the  additional 
©f<copperratmS  comPlement  copper  which  was  added,  and  ought  to  have 

been  added,  or  as  it  might  be  termed,  the 
“  saturating  complement”  of  copper  in  the  three  Mints  during  both 
periods. 


Vide  Appendix  No.  14. 
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Table  showing  the  “ Saturating  complement''  of  Copper  in  the  three 


Mints,  during  both  periods . 


Unreported 

Additional 

Undue  refine¬ 

Total, 

Fractions. 

Alloy. 

ment  of  Coins, 

Calcutta  1st  period* 

119 

1 21} 

41 

281} 

Do.  2nd  do.  * 

155|§ 

42} 

92 

289} 

Bombay  1st  do.  f 

no} 

120} 

106} 

337} 

Do.  2nd  do.  f 

197,} 

124} 

7} 

259} 

Madras  1st  do.  J 

119 

160 

9 

288 

Do.  2nd  do.  J 

119 

131 

118 

242 

The  average  of  the  sums  in  the  last  column,  (283  very  nearly)  shows 
the  total  amount  of  extra  copper  required  in  the  three  Mints  to  bring 
the  coins  to  exact  “standard.”  Deducting  unreported  fractions,  it  gives 
164  for  additional  alloy. 

19.  In  the  Calcutta  and  Bombay  Mints  much  of  the  irregularity 
is  perhaps  due  to  the  very  imperfect  measurement  of  the  fineness  of  the 
coins  issued,  the  pix  assays  upon  which  it  is  founded  in  each  case  being 

far  too  few  in  number,  and  also  adjusted  to  a 
talia  Bombay?0  ^  ”  Calcut‘  different  standard  from  that  by  which  the  coins 

were  adjusted  ;  but  this  explanation  does  not 
hold  good  in  reference  to  Madras,  where  the  measurements  are  founded 
upon  a  sufficiently  wide  basis. 

20.  Were  the  practice  of  all  the  Mints  reduced  to  as  much  regula¬ 
rity  and  uniformity  as  we  may  reasonably  think  practicable,  the  results 
shown  by  such  a  table  as  the  above,  would  doubtless  be  uniform  too  ;  but 
hitherto  there  have  been  too  many  causes  of  variation  to  admit  of  close 
agreement,  even  in  comparing  long  periods  of  experience,  much  less 

single  years.  In  future,  as  most,  if  not  all 
bcSimrrm8COmplementShOUli  these  causes  have  been  pointed  out,  and  reme- 

dies  suggested,  it  is  to  be  hoped  that  more  uni¬ 
formity  will  be  attainable  ;  and  I  may  add,  in  concluding  the  subject 
of  additional  alloy,  that  when  the  table  shows  a  material  difference  be¬ 
tween  the  amounts  of  the  “saturating  complement”  of  copper  for  any  two 
periods,  it  ought  to  be  explained  by  a  corresponding  difference  in  the 
total  amount  of  gross,  or  apparent,  loss  in  manipulation  ;  otherwise,  if  the 
manipulation  has  been  unchanged  throughout,  and  the  apparent  loss  is  the 
same  as  usual,  the  difference  must  be  attributedto  a  difference  in  the  assays. 

*  Vide  Statement  No.  3,  and  Report,  paras  22,  23,  28  and  32. 

t  Tide  Statement  No.  6,  $  Vide  Statement  No,  9,  and  Report,  paras  28  and  37. 

^  The  figures  here  entered  are  in  agreement  with  the  public  accounts  ;  I  have  elsewhere 
taken  the  unreported  fractions  at  119,  and  considered  the  rest  of  the  extra  copper  as  additional 
alloy.  ||  Minus, 

f 
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c. 

LATE  STANDARD  RUPEES. 


1.  In  consequence  of  the  error  in  the  trial  plate,  which  was  dis¬ 
covered  in  1825,  all  the  coins  issued  by  the  Indian  Mints  previous  to 

that  date  were  too  line,  by  from  one  to  two 

ard  1 dwt'  *.that  is>  contained  more  than  the  Pr0Per 

quantity  of  silver,  in  the  proportion  of  from 
400  to  900  Rupees  value  in  every  lac. 


2.  The  currencies  to  which  this  refers  have  now  become  obsolete, 
and  the  pieces  are  from  time  to  time  brought  to  the  various  Mints  for 

recoinage  ;  and  it  is  the  custom  in  Madras,  as 
an? Madras. °CCUr  m  Bombay  well  as  Bombay,  apparently,  to  treat  them  in 

the  accounts  of  the  Mint  exactly  in  the  same 
way  as  all  other  bullion  ;  debiting  them  at  their  true  assay,  minus  the 
unreported  fractions. 

3.  But  in  Calcutta,  the  practice  seems  to  have  been  different,  and 

the  late  standard  Rupees  are  received  as  “ stand- 
diffidence  of  practice*’  ‘°  «d”  and  entered  in  the  Mint  accounts  at  that 

fineness  ;  credit  being  afterwards  given  for  the 
gain  arising  from  their  superior  quality,  by  a  separate  entry. 

4.  Perhaps  it  would  be  advisable,  for  the  sake  of  simplicity  and 
perspicuity  in  the  accounts,  if  the  practice  of  Madras  and  Bombay  were 
adhered  to,  and  all  bullion  treated  alike  ;  because  then  the  effect  of  mani¬ 
pulation  would  be  known  before-hand,  which 

Practice  should  be  altered.  i-imi  i 

would  afford  a  valuable  check  ;  but  the  result 

is  the  same,  when  the  gain  is  separately  recorded. 

5.  What  we  have  particularly  to  notice  in  this  place  is,  that  the 
gain  arising  from  the  Calcutta  system  is  exactly  similar  in  character  to 
that  arising  from  unreported  fractions  ;  the  only  difference  is,  that  it  is 

not  fractions  of  a  dwt.  that  are  unreported, 
ported fractions  ” that  °f  *' Unr<!'  tut  the  penny-weights  themselves  ;  and  the 

gain  arising  therefrom  is  not  limited  to  100, 
or  120  tolas  upon  every  lac  of  Rupees  value  received,  but  is  found  in 
practice  to  yield  from  four  hundred  to  nine  hundred,  as  above  stated, 
and  on  the  average  about  five  hundred.  As  this  is  an  excess  of  silver 
beyond  the  account,  it  ought  (as  I  have  stated  in  regard  to  the  unre¬ 
ported  fractions)  to  be  delivered  as  a  final  surplus  at  the  close  of  the 
manipulation  ;  and  that,  in  addition  to  the  gain  by  unreported  fractions 
on  the  other  bullion. 
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LAMINATING. 

1 .  Until  the  present  system  of  check  was  established  in  this  depart¬ 
ment,  the  cause  of  irregularity  in  the  daily  balances  was  not  known  ;  and 

cause  Of  deficiency  iu  lami-  although  they  were  closely  watched  from  the 
nation  unknown.  time  that  the  general  results  fell  off  in  1848, 

yet  the  reason  of  the  decline  continued  doubtful. 

2 .  It  is  true,  that  by  Mr.  Prinsep's  experiments  in  1836,  the  addi¬ 
tion  of  oxygen  to  the  straps,  in  a  triple  annealing,  had  been  shown  to 
be  the  cause  of  an  increase  of  weight  of  14  tolas  per  lac  of  the  bullion 
worked  (which  would  be  about  24  tolas  per  lac  of  out-turn  of  the  Mint) ; 
but  in  applying  this  experiment  to  our  work,  it  was  doubtful  whether 

Surplus  indicated  by  theory  a  very  large  deduction  from  this  rate  might  not 
and  experiment,  be  necessary,  when  there  were  only  two,  instead 

of  three,  annealings  ;  besides  which,  it  was  justly  argued  by  the  Super¬ 
intendent  of  the  room  that,  although  in  a  carefully  conducted  experiment, 
with  rolls  in  a  well  polished  state,  the  above-mentioned  surplus  might 
easily  be  obtained  ;  yet  as,  according  to  Mr.  Prinsep’s  theory,  the  oxygen 
necessary  to  form  peroxide  of  copper  united  with  four  parts  by  weight 
of  the  metal,  and  as  it  is  pretty  certain  that  part  of  the  oxide  of  copper 
must  be  rubbed  off  in  the  course  of  lamination,  it  would  follow  that  if 
only  one-fifth  of  it  were  removed,  the  whole  of  the  excess  created  by 
oxidation  would  be  neutralized ;  and  that  nothing  could  be  more 
Doubts  as  to  application  of  likely  than  this  in  the  ordinary  course  of  work, 
the  above.  especially  in  Madras,  where  from  our  scanty 

supply  of  machinery,  we  were  often  obliged  to  use  the  rolls  in  a  rough  con¬ 
dition  ;  so  that  the  factof  our  occasional  deficiency  was  readily  explained. 

3.  To  this  was  added  the  argument  that,  whatever  the  result 

might  be  when  the  metal  was  only  laminated  sufficiently  to  be  cut  into 

Rupees,  it  is  obvious  that  there  is  a  much 
Further  doubts.  .  .  ...  p  , 

greater  probability  of  the  separation  of  the 

oxide  of  copper,  and  loss  thereby,  when  the  straps  are  so  much  further 

attenuated  as  to  fit  them  to  be  cut  into  fth  Rupees,  and  Jth  Rupees,  of 

which  our  coinage  contained  amuch  larger  proportion  than  the  other  Mints. 

4.  These  arguments  had  their  weight,  and  more  particularly  in 

regard  to  the  small  coins,  which  I  long  thought  it  possible  might  be  the 

occasion  of  a  loss ;  but  the  fact  which  first. 
Further  doubts.  ..  , 

and  more  strongly,  attracted  my  attention  was 

the  irregularity  in  the  daily  results.  I  argued  that,  if  the  processes 

through  which  the  bullion  passed  were,  as  they  were  known  to  be, 
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uniform,  the  results  ought  to  he  so  too ;  or  we  ought  to  discover  the 
reason  of  variation  ;  otherwise,  the  only  cause  which  could  explain  the 
irregularity  was  peculation. 

5.  The  discovery  of  silver  in  possession  of  some  of  the  servants,  as 
stated  in  the  report,  proved  that  this  view  was  correct ;  but  still  it  seemed 
as  if  peculation  were  impossible.  At  the  time  that  it  was  thus  proved 

_ .  „  ,  „  to  be  going  on,  every  door  and  window,  except 

Discovery  of  theft. 

two  required  for  use,  had  been  nailed  or 
screwed  up  ;  and  these  two  put  under  lock  and  key,  which  never  left  the 
possession  of  the  Superintendent  or  his  Deputy,  in  whose  presence  every 
workman  who  left  the  room  was  most  strictly  searched  (naked).  The 
failure  of  these  precautions  proved  that  the  thefts  must  have  been  com¬ 
mitted  by  swallowing  the  pieces  ;  and  it  may  be  proper  to  mention,  in 

„  .  reference  to  this  supposition,  that  on  one 

How  practised.  . 

occasion  a  man  was  observed  putting  pieces 

into  his  mouth  ;  and  information  being  given,  he  was  removed  to  a  hospital 

close  at  hand,  and  caused  to  disgorge  the  contents  of  his  stomach,  when 

1 1  Rupee  blanks  were  brought  forth  (of  the  old  coinage).  This  did  not 

happen  within  my  own  knowledge,  but  was  told  me  by  an  eye  witness,  # 

the  Surgeon  of  the  hospital. 

6.  Experiments  which  had  been  made  in  the  melting  department, 
to  trace  the  causes  of  apparent  loss  in  melting  the  scissel,  had  shown  the 
probability  that  a  large  portion  of  it  arose  from  dirt*  brought  from  the 

Causes  of  surplus  in  lami-  laminating  room ;  and  subsequently,  the  fol- 
natmg  department.  lowing  direct  experiment,  which  has  been 

frequently  made  upon  various  kinds  of  scissel,  not  only  proved  the  fact, 
but  also  furnished  a  measure  of  the  amount  of  adherent  matter. 

7.  On  several  successive  days,  a  thousand  tolas  at  a  time,  of  Rupee 
scissel,  taken  in  the  ordinary  state  in  which  it  had  been  actually  handed 
over  to  the  melter,  was  weighed  very  carefully  in  a  large  assay  balance, 
capable  of  showing  the  difference  of  a  grain,  then  boiled  in  dilute  sul- 


*  In  using  this  expression,  I  do  not  by  any  means  intend  to  convey  the  idea  that  the  lami¬ 
nated  straps  are  more  covered  with  dirt  in  Madras  than  elsewhere.  On  the  contrary,  the 
utmost  precautions  being  taken  to  avoid  the  contact  of  oil,  and  all  the  operations  of  the 
department  being  conducted  in  a  most  orderly  and  cleanly  manner,  the  scissel  and  blanks  are 
as  clean  as  they  could  be ;  and  when  the  rollers  are  newly  polished  they  are  as  bright  as  their 
surfaces  ;  and  at  all  times  are  free  from  anything  which  could  soil  the  finger,  or  be  capable  of 
separation,  except  by  the  acid.  Nevertheless  they  are  discoloured  by  the  oxidation  of  the 
copper,  and  thereby  increased  in  weight ;  and  it  is  the  necessary  removal  of  this  oxygen,  with 
the  copper,  which  causes  the  apparent  waste  in  bleaching  ;  part  of  which  is  caused  by  additions 
made  to  the  surface  of  the  straps  in  the  laminating  room. 
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Details  of  the  experiments. 


phuric  acid,  thoroughly  dried,  and  re-weiglied,  and  the  loss  noted.  I  may 

here  mention,  that  the  sulphuric  acid  hath,  at 
surplus! imental  measurement  of  the  close  of  the  experiments,  was  always  found 

to  contain  an  insoluble  powder,  which  was 
chiefly  composed  of  carbon,  with  silica — a  sooty  deposit. 

8.  At  the  end  of  a  certain  number,  usually  ten,  of  the  above  experi¬ 
ments,  the  average  loss  was  calculated  ;  and  the  bleaching  liquid,  which 

had  been  carefully  preserved,  was,  after  filtra¬ 
tion,  deprived  of  its  copper,  by  the  addition  of 
a  little  hydrochloric  acid,  and  repeated  boiling  with  clean  iron  rods.* 
When  proved^to  be  perfectly  free,  the  copper  was  collected  and  weighed 
and  afterwards  fused  with  black  flux  ;  and  the  weight  of  the  metallic 
copper  was  deducted  from  the  total  average  loss  previously  ascertained  ; 
in  order  to  show  the  loss  of  oxygen  and  dirt.  The  result  obtained  in  this 
way,  with  scissel,  generally  indicated  a  surplus  a  trifle  greater  than  the 
excess  of  weight  realized  in  the  laminating  department ;  and  on  the 
other  hand,  the  results  afforded  by  precisely  the  same  operations  car- 

,,  .  ,  .  ,  ,  .  riedon  with  all  the  blanks,  (the  copper  being 

Nature  of  the  results  obtained.  .  ’  )  ri  & 

as  a  matter  of  routine  carefully  separated  from 

all  the  bleaching  liquid)  fell  below  it,  showing,  as  might  have  been  anti¬ 
cipated,  that  the  blanks  part  with  a  portion  of  their  attached  oxide  and 
dirt,  by  handling. 

9.  From  these  experiments  it  appeared  that,  with  §th  inch  ingots 
only  twice  annealed,  the  excess  of  weight  in  the  blanks,  caused  by 
oxygen  and  soot,  when  measured  on  four  separate  occasions,  by  trials  of 
10  weights  each,  amounted  to  the  ratio  of  23^,  20,  21,  and  20,  average 
21  tolas  per  lac.  The  actual  results  of  the  work  of  the  bleaching  depart¬ 
ment,  when  examined  in  precisely  the  same 
manner,  except  that  the  weighments  were 
made  by  the  ordinary  balances,  (the  acid  bath 

is  in  a  leaden  vessel,  and  the  utensils  employed  in  the  operation  are  all 
of  silver,)  gave  for  six  months,  the  following  results  : — First  20,  second 
13,  third  2 If,  fourth  23,  fifth  22,  sixth  20f .  Average  20  tolas  per  lac.f 

10.  Observing  that  the  results  during  the  second  month  vary  so 


Statment  of  the  results  of 
measurements. 


*  The  boiling  is  always  done  a  second,  a  third,  and  sometimes  even  a  fourth  time.  On  the  last 
boiling  the  deposit  is  a  black  powder,  which  has  somewhat  the  appearance  of  plumbago,  and 
is  composed  almost  entirely  of  iron,  with  hardly  a  trace  of  copper  ;  but  even  this  is  not  allowed 
to  escape,  but  is  melted  with  black  flux,  and  any  particles  of  copper  which  may  be  gained 
thereby  are  added  to  the  previous  recoveries, 
t  Vide  Memorandum  F,  note  to  para  32. 
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much  from  the  mean,  and  that,  without  it,  the  average  of  the  remaining 

five  is  21£  tolas,  and  looking  to  the  results  of 
ingots.  the  smgle  experiments,  I  think  we  cannot  be 

far  wrong  in  stating  that,  with  |th  ingots,  twice 
annealed,  the  Rupee  blanks  are  delivered  with  an  excess  of  weight 
amounting  to  about  21  tolas  per  lac. 

1 1  The  scissel  has  only  been  tried  on  three  occasions,  by  cutting 
up  a  thousand  tolas  at  a  time,  and  uniting  ten  weights  together  in  the 

recovery  of  thecopperfrom  the  bleaching  fluid  ; 
tth,kchtogote“Pee  the  resuUs  were— first  series  30,  second  30f, 
third,  with  five  weights  of  1,000  tolas  each, 
30^-  tolas.  Average  30^-  tolas  per  lac  of  scissel  operated  on. 

12.  To  calculate  the  influence  of  these  data  on  the  general  out-turn 
of  the  laminating  department,  we  must  assume  that  the  blanks  and 
scissel  are  to  one  another  in  the  ratio  of  five  to  seven ;  which  is  about 

correct  in  regard  to  the  largest  amount  of  work, 
porter"  inpr0‘  Then  7  X  21*  tolas,  plus  5  X  30|f  divided 

by  12  gives  very  nearly  25  tolas  per  lac,  as  the 
rate  of  increase  upon  the  whole  bullion  operated  on;  which  corresponds 
with  42f  on  the  blanks  issued,  and  probably  about  43  tolas  per  lac  of 
the  coins  issued  by  the  Mint. 

13.  If  we  examine  the  Statement  No.  10,  especially  the  year 
1852-53,  when  the  excess  in  the  laminating  department  was  37  tolas  per 
lac  of  the  coins  issued  by  the  Mint,  I  think  we  shall  find  in  it  sufficient 
evidence  for  the  belief,  that  this  calculation  may  not  be  far  from  the 
truth  ;  more  especially  when  it  is  recollected,  that  the  produce  of  the  lami¬ 
nating  department  has  never  yet  been  placed 

Comparison  with  actual  prac-  n  .  .  ,  ,  .  „  . 

tical  results,  |th  inch  ingots.  under  the  Strlct  checks  n0W  ln  force>  whllst 

the  fth  ingots  have  been  in  work.  We  shall 

presently  J  see  that,  since  the  depredation  of  silver  has  been  rendered  im¬ 
possible,  by  the  use  of  the  counting  machinery,  the  actual  surplus  realized 
has  rather  exceeded  than  fallen  short  of  the  rate  indicated  by  similar 
experiments ;  and  I  am  therefore  inclined  to  anticipate  that,  when  the 
same  strictness  of  check  is  brought  to  bear  upon  the  work  of  the  fth 
inch  ingots,  the  surplus  will  be  fully  40  tolas  per  lac  of  the  Mint  issues, 
if  not  more.  Without  the  checks,  the  rate  has  never  been  less  than  30 
tolas,  since  1852-53. 

14.  We  have  not  had  an  opportunity  of  testing  the  effects  of  the 
triple  annealing  on  the  straps  from  ingots  one  inch  thick,  to  so  great  an 


*  Vide  para  10. 


t  Vide  para  11. 


t  Vide  para  22, 
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extent  as  I  could  wish,  as  we  have  only  had 
Experiments  with  1  inch  ingots.  ...  r  r  .  . 

these  ingots  m  use  tor  a  tew  months  ;  and 

during  these,  the  work  of  the  small  coins  has  been  so  much  mixed  up  with 

that  of  the  Rupee  pieces,  that  it  has  not  been 

blMks™?om  llnch  ingotsR"Pee  Posfible  to  obtain  more  tban  three  months  ex- 

perience  fit  for  use.  Of  these,  the  first  gives 

the  increase  on  the  blanks  of  20  tolas  per  lac,  the  second  28,  the  third 
21  ;  average  of  the  three  23  tolas  per  lac. 

15.  With  respect  to  the  scissel,  experiments  have  been  made  on 

three  occasions,  as  before,  with  ten  weights  of 
inch°ingotsUPee  SC1SSe1’  from  1  1,  000  tolas  each,  and  the  results  were  as  fol¬ 
lows  :  First  experiment  32J,  second  37^,  third 
42,  average  37. 

16.  Combining  these  rates,  in  the  same  manner  as  before,  in  order 
to  show  what  the  increase  of  weight  would  probably  have  been  upon  the 
whole  of  the  bullion  passed  through  the  laminating  department,  the 

result  arrived  at  is  nearly  29  of  the  bullion 
l  inchPi'nUgot°s.COinSiSSUed’fr0m  worked,  or  49f  Rupees  per  lac  of  the  blanks 

delivered,  and  a  trifle  more  than  that  rate  com¬ 
pared  with  the  coins  issued  by  the  Mint.  It  must  be  remembered  that 
this  applies  to  Rupee  pieces  alone. 

17.  From  a  comparison  of  these  results  with  those  above  stated,  as 
attending  the  use  of  fth  inch  ingots,  it  will  be  observed  that  the  differ¬ 
ence  is  not  very  great,  though  it  is  sufficiently  marked  to  be  observable, 
and  that  it  gives  the  greater  increase  to  the  produce  of  the  thicker  ingots, 

the  metal  having  undergone  a  third  annealing. 

inchlngots ^r”otfferyndiff«e nt!  That  the  difference  is  not  more,  arises  no  doubt, 

from  the  fact  that  the  oxidation  depends  upon 
the  amount  of  superficial  area  exposed  in  a  heated  state  to  the  air  ;  and 
this  area  is  the  same  per  lac  of  tolas  wreight,  in  both  cases  of  thick  and 
thin  ingots. 

18.  The  effect  is  very  different  when  we  inquire  into  the  compara¬ 
tive  influence  of  annealing  on  the  metal  manufactured  into  the  smaller 
coins,  where  a  larger  superficial  area  per  lac  of  tolas’  weight  is  exposed 

to  the  flame.  The  inquiry  is  in  some  measure 
interesting,  but  not  of  so  great  importance  as 
that  respecting  the  Rupee  pieces,  as  the  smaller 
coins  usually  form  but  a  small  proportion,  in  value,  of  the  whole  work. 
It  is  therefore  of  the  less  consequence  that  I  have  to  quote  from  but  a 
few  experiments,  in  stating  that  the  excess  of  weight  upon  quarter  Rupee 
scissel  and  blanks  from  fth  inch  ingots  (we  have  no  experiments  on  the 


Surplus  greater  with  small 
coins. 
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Surplus  with  £  Rupees. 


Surplus  with  £th  Rupees. 


smaller  coins  from  1  inch  ingots)  has  been  found  to  be  at  the  rate  of  59 
tolas  per  lac  of  the  former,  and  30  of  the  latter  ;  which  rates  when  com¬ 
bined,  as  before,  would  indicate  an  increase  of 
42  tolas  on  all  the  bullion  worked,  correspond¬ 
ing  with  72  per  lac  of  the  weight  of  coins  delivered  by  the  Mint, 

19.  In  a  similar  manner,  the  scissel  and  blanks  of  two  anna  pieces 
from  ^th  inch  ingots,  have  been  found  to  yield  an  excess,  the  former  of 
71  tolas,  the  latter  of  47  per  lac  of  their  weight  ;  which  rates  combined 

give  the  rate  of  general  increase  on  all  the  bul¬ 
lion  worked  of  57  per  lac,  corresponding  wTith 
about  98  tolas  per  lac  of  the  coins  issued  by  the  Mint. 

20.  From  the  limited  number  of  experiments  made  with  Rupee 
blanks  and  scissel  produced  from  the  thick  ingots,  I  think  it  not  impos¬ 
sible  that  the  results  arrived  at  may  require 

recAtio°nTCreSUUSmayre<1UireCOr'  some  little  correction ;  at  present  it  would 

appear  that  the  excess  shown  by  them  is  rather 
below,  than  beyond  the  truth. 

21.  The  actual  excess  in  the  laminating  department  during  the 
eight  months  that  1  inch  ingots  were  worked,  somewhat  exceeds  the  rate 
deduced  from  the  above  experiments  ;  although  the  surplus  is  arrived  at, 

as  regards  the  blanks,  by  deducting  the  weight 
Actual  surplus  with  linch  in-  of  metallic  copper  actually  separated  from 

them,  from  the  total  apparent  waste  in  milling, 
cleaning,  and  stamping  (after  recovering  silver  particles  detached  in  these 
operations.)  That  is  to  say,  the  total  difference  in  weight  between  the 
blanks,  as  received  from  the  laminating,  cutting,  and  adjusting  depart¬ 
ments,  and  the  finished  coins  sent  to  the  General  Treasury,  would  ap¬ 
pear  to  be,  if  any  thing,  less  than  the  share  in  the  surplus  deliveries  by 
the  laminating  department  which  is  properly  due  to  the  milling  and 
bleaching  room. 

22.  For  instance,  the  actual  surplus  delivery  by  the  laminating 
department  upon  the  coinage  of  21  lacs  tolas’  weight  of  coins  from  thick 

ingots  was  1,400  tolas,  or  at  the  rate  of  66 
tolas  per  lac  ;  and  as  it  appears  by  the  re¬ 
sults  recorded  in  paras  14  and  15,  that  the  respective  surplus  weights 
on  the  scissel  and  coins  are,  with  thick  ingots,  to  one  another  in  the 
proportion  of  161*  for  the  coins,  to  185f  for  the  scissel,  it  follows  that 
the  coins  must  have  carried  with  them,  according  to  the  experiments 
quoted,  ^f^-ths  of  the  whole  dirt  and  oxygen  (1400)  or  651  tolas ;  whereas 


gots. 


Particulars  stated. 


*  7  X  23,  vide  para  14, 


t  5  X  37,  vide  para  15. 
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the  net  apparent  waste,  after  deducting  the  copper  recovered,  was  only 

505 ;  for  the  total  apparent  waste,  in  all  the 

Remarks  on  the  above.  .  „  ...  .  .  ,  . 

operations  of  milling,  bleaching,  and  stamping, 

amounted  to  2,037  tolas,  and  the  solid  copper  recovered  was  1,532  tolas. 

23.  The  reason  of  the  excess  of  the  rate  (66)  of  surplus  just  noted 
above,  beyond  that  deduced  from  the  experiments  with  inch  ingots  before 
given  (49£'  tolas)*  is  the  additional  surplus  caused  by  the  fabrication  of 

small  coins.  As  stated  in  para  18,  we  have 
i n o^ex per imen^  SUri>luS  exceed’  not  yet  made  any  accurate  experiments  upon 

the  small  coins  from  the  thick  ingots  ;  those 
from  the  thinner  ones,  however,  are  sufficient  to  show  that  the  excess  in 
working  the  fractional  silver  coins  ought  to  be  much  more  than  that 
attending  the  fabrication  of  whole  Rupees,  a  fact  which  is  confirmed  by 
the  difference  in  question. 

24.  The  actual  number  of  the  larger  and  smaller  pieces  cut  during 
the  eight  months  whose  experience  is  stated  in  para  22  was  as  follows : 


Tale  Lacs . 

Value  Lacs . 

Whole  Rupees.. 

.  18.77 

18.77. 

Quarter  do.., 

1.38. 

One-eighth  do.. 

1.29. 

34.58 

1  5 

1  s 

This  shows  a  larger  proportion  of  the  smaller  coins  than  forms  the  work 
of  other  Indian  Mints,  so  that  we  ought  not  to  expect  so  large  a  surplus 

in  the  out-turn  of  the  laminating  room  in 
expected!8  *°  U  ovdinari,y  general,  as  that  stated  in  para  22,  viz.,  66  tolas 

per  lac ;  but,  adverting  to  the  results  of  the 
experiments  with  the  large  and  small  coins  separately,  we  may  perhaps 
not  be  far  wrong  in  expecting  it  to  vary  from  50  to  60  tolas,  according 
as  the  small  coins  may  have  been  more  or  less  numerous. 

25.  By  examining  the  detailed  statement  of  daily  work,  which  is 
given  in  connection  with  Memorandum  E,  j~  it  will  be  observed,  that  the 

.  ,  only  operations  which  cause  apparent  increase 
Causes  of  surplus  inquired  .  L  \ 

into.  in  weight  are  the  three  annealings,  and  that 

their  influence  is  about  in  proportion  to  the 

length  in  feet  of  the  straps,  at  the  time  they  are  in  the  oven,  or  in  other 

words,  to  the  superficial  area  exposed.  The  first  heating  appears  to  have 

given  an  increase  of  35  tolas,  or  about  5|  tolas  per  lac  of  the  bullion 

worked,];  the  second  66  tolas,  or  about  10J  per  lac,  and  the  third  110  tolas, 

t  6,15,686  tolas. 

g 


*  Para  16, 


t  Appendix  No,  21. 
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Particulars  of  surplus  by 
annealing. 


or  nearly  18  per  lac.  Total  211  tolas  or  34^  per  lac  of  the  weight  of 
bullion  worked.  The  bullion  is  subject  to  various  apparent  losses  in  the 
course  of  rough  lamination,  finishing,  and.  cutting,  which  in  the  aggregate 
are  recorded  as  amounting  to  69  tolas,  or  1 1^  perlac  of  the  bullion  worked  ; 

but  as  these  apparent  losses  consist,  for  the 
most  part,  of  standard  silver,  and  only  in  a 
small  proportion  of  the  oxide  of  copper  and 
soot  which  caused  the  increase,  it  is  found  that  four-fifths  of  the  weight 
of  them  is  recovered  from  the  sweepings  of  the  room  ;  so  that  the  actual 
deduction  from  the  increase  of  341  tolas  as  above  stated  was,  in  the 
month  detailed  in  the  statement,  only  about  2\  tolas,  and  the  final  net 
increase  about  32  tolas  per  lac  of  the  bullion  worked,  which  corresponds- 
with  about  55  tolas  per  lac  of  coins*  issued  by  Mint. 

26.  It  is  proper  here  to  mention,,  that  the  results  fluctuate  a  little 
owing  to  various  causes  ;  but  as  far  as  a  judgment  can  be  formed  after 
only  a  short  period  of  the  close  observation  required  for  such  analysis^ 
I  am  of  opinion  that  those  which  are  above  given  will  be  found  not  very 

far  from  correct,  as  indications  of  the  effects  of 
the  various  processes  carefully  carried  out.  j~ 
The  fuel  used  by  us  is  charcoal  and  firewood,  in  the  proportion  by  weight 
of  about  seven  of  the  former  to  one  of  the  latter  ;  at  the  first  two  annealings 
the  straps  are  quenched  in  cold  water,  and  occasionally  after  the  third 
also,  and  we  have  found  but  little  difference  in  the  result  whether  this 
be  done  or  omitted.  The  effect  of  using  charcoal  alone  has  also  been 

„  tried,  but  this  did  not  appear  very  materially 

Details  of  the  annealings.  .  . 

to  influence  the  results.  I  am  inclined  to- 

believe  that,  probably,  the  method  of  packing  the  ingots  and  straps 

together,  when  they  are  placed  on  the  carriage  by  which  they  are  rolled 

into  the  furnace,  may  have  a  greater  influence,  but  this  has  never  been 

made  the  subject  of  experiment. 

27.  Having  now,  as  I  trust,  shown  sufficient  grounds  for  my  asser¬ 
tion  of  an  excess  in  annealing,  which,  pending  more  accurate  experiments 


Results  fluctuate  a  little. 


*  Rupee  pieces. 

t  It  is  quite  possible  that,  owing  to  the  particular  attention  paid,  the  annealing  may  have 
been  more  perfect  than  it  would  ordinarily  be  in  other  Mints,  and  hence  that  the  excess  re- 
ailzed  may  have  been  greater.  I  have  not  been  able  to  find  any  evidence  of  this  by  inquiry 
in  the  department,  but  I  infer  that  it  may  have  been  so  from  the  fact  of  the  bleaching  loss  having 
been  increased  considerably.  It  will  be  evident,  however,  from  a  perusal  of  what  is  stated  in 
para  2  and  elsewhere,  that  a  greater  surplus  in  the  laminating  department,  is  by  no  means, 
any  assistance  practically  in  closing  the  accounts,  since  every  tola  gained  in  weight  by  the- 
adhesion  of  sooty  particles  leads  to  a  corresponding  loss  in  bleaching  and  melting  ;and  for  every 
tola  gained  by  the  union  of  oxygen  with  the  metal,  a  loss  of  5  tolas  is  experienced. 
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Counter  results,  Bombay. 


’With  the  larger  ingots,  may  he  approximately  fixed  for  them  at  from  50 
to  60  tolas  per  lac  of  the  coins  issued,  I  must  add  that  the  only  experi¬ 
ments  which  I  have  met  with  giving  an  opposite  conclusion,  are  some  un¬ 
dertaken  by  the  officers  of  the  Bombay  Mint 
in  January  1834,  and  which,  in  general,  record 
a  loss — but  the  reason  of  this  is  quite  apparent,  when  the  record  is 
examined*  with  reference  to  the  true  cause  of  excess  ;  for  it  will  then  be 
perceived  that,  in  every  instance,  the  ingots  were  either  weighed  after 
annealing,  so  that  its  influence  was  not  observed,  or  the  effects  of  it  were 
done  away  with  by  the  straps  being  cleaned  wdth  a  cloth  afterwards,  and 
before  weighment. 

28.  Mr,  Prinsep’s  experiments,  in  1836,  agree  in  the  fact  of  an  ex¬ 
cess,  but  record  a  much  smaller  one  than  that  stated  above  ;  his  result 
being  only  2\  annas  per  mille,  or  14  tolas  per  lac,  corresponding  with  24 
tolas  per  lac  of  the  coins  issued,  in  lieu  of  50  or  60.  This  can  only  be 

accounted  for,  if  the  ingots  had  been  three 
times  annealed,  by  their  having  been  cleaned 
from  any  deposit,  as  in  Bombay,  previous  to  lamination  ;  otherwise,  the 
experiment  should  be  repeated  on  a  larger  scale,  when  I  think  it  could 
not  fail  to  be  attended  with  results  more  or  less  the  same  as  those  which 
have  been  detailed  above. 


Results  in  Calcutta. 


CHECKS  IN  THE  LAMINATING  DEPARTMENT. 

1.  The  system  of  check  at  present,  (May  to  December  1854),  fol¬ 
lowed  in  the  laminating,  cutting,  and  adjusting  departments,  has  been 
recently  adopted  ;  chiefly  with  a  view  to  the  acquisition  of  distinct  and 

_  „  certain  data  as  to  the  proper  results  of  the  or- 

N&ture  of  the  checks  in  force.  .  _  _  .  n  _ 

dinary  business,  and  also  to  check  the  daily 

petty  pilferings,  which  it  was  at  last  proved  were  going  on.  It  consists 

of  two  chief  precautions,  first,  the  mechanical  registry  of  all  the  pieces 

as  they  are  cut,  effected  by  counters  attached  to  the  cutting  presses,  the 

registers  being  compared  with  the  delivery  by  the  cutters,  and  second,  of 

an  exact  weighment  of  the  bullion  before  and  after  each  annealing,  as 

well  as  before  and  after  cutting. 

2.  The  frequent  weigliments  would  have  caused  some  inconvenience 
and  expense,  during  full  work,  had  it  not  occurred  to  me  that,  as  we 
only  require  accuracy  to  the  thirty  or  fifty  thousandth  part ;  it  would  be 


*  Vide  Appendix  No.  22, 
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Daily  reports  furnished. 


practicable  to  make  a  balance  sufficiently  accurate,  capable  of  taking 

larger  weights  than  the  usual  ones  of  2,000 

rous  weighments^as  overcome"  tolas’  (about  631bs.),  and  therefore,  borrowing 

a  hint  from  one  which  had  been  made  for  the 
General  Treasury,*  and  found  very  convenient  there,  a  large  balance 
was  constructed,  capable  of  weighing  five  times  the  usual  drafts  ;  and 
by  the  use  of  it,  all  difficulty  on  that  head  has  been  done  away  with. 

3.  A  daily  report  is  made  to  the  office,  showing  the  changes  in 
weight  caused  by  each  particular  process,  up¬ 
on  all  the  bullion  subjected  to  it,  and  these 

particulars  are  recorded  in  a  table,  of  which.a  specimen,  showing  a  month’s 
work  is  hereto  appended. f 

4.  From  the  information  therein  given,  it  is  easy  to  detect  the  va¬ 
riation  of  a  single  tola  from  the  ordinary  result,  when  the  delivery  is  of 
thirty  thousand  Rupees  daily,  and  there  can  be  no  doubt  that  the  scru¬ 
tiny  would  be  proportionably  close  with  larger 

Pieces  unchemically  counted  out_turn.  The  chief  security,  however,  seems 
and  registered,  >  <  J  3  ’ 

to  be  in  counting  the  pieces  at  the  moment 

they  are  cut ;  because  they  are  the  only  piece  of  metal  which  could  be  swal¬ 
lowed  with  impunity,  and  all  other  modes  of  theft  are  guarded  against. 

5.  I  have,  in  para  25  of  Memorandum  D,  given  the  detailed  parti¬ 
culars  of  the  increase  of  weight  occasioned  by  the  different  annealings, 
taken  from  the  facts  recorded  in  Appendix  No.  21.  From  the  same 

source,  the  following  details  of  the  apparent 
losses  in  laminating,  cutting  and  adjusting 
departments  are  taken.  First,  the  apparentloss, 
(amounting  to  34  tolas),  by  rough  laminating  the  ingots,  comes  to  rather 
more  than  5\  tolas  per  lac  of  the  bullion  operated  in  the  department 
the  weight  of  which  was  6,15,686  tolas,  the  apparent  losses  in  finishing 
9£  tolas,  and  (disk)  cutting  (14|),  taken  together,  came  to  nearly  4  tolas 
per  lac  ;  and  the  losses  in  sorting,  and  second  (or  blank),  cutting  (11),  to 
about  If  tolas  per  lac  more ;  so  that,  in  all  the  operations  from  the  first 
receipt  of  the  clean  ingots,  to  the  delivery  of  the  cut  and  adjusted  blank 
(there  is  no  filing),  the  total  apparent  losses  (69),  are  comprehended  by 
a  rate  of  1  \\  tolas  per  lac  of  the  bullion  worked ;  or  19  tolas  per  lac  of  the 


Losses  in  laminating,  cutting 
and  adjusting. 


*  A  description  of  this  balance  will  be  found  in  the  4th  volume  of  the  Professional  Papers  of 
tho  Madras  Engineers, 
t  Yide  Appendix  No.  21 . 

$  The  bullion  worked  is  calculated  by  adding  together  the  total  weight  of  blanks,  3,06,356, 
scissel,  2,30,883.  In  addition  to  this,  during  the  month  of  September  1854,  bullion  weighing 
78,447  was  wrought  for  experiment,  not  included  in  the  above. 
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'weight  of  the  blanks ;  while  the  increase  in  weight  by  the  three  annealings 
(211  tolas),  amounts,  as  shown  in  Memorandum  D,  para  25,  to  something 
more  than  34  \  tolas  per  lac  of  the  bullion  worked,  or  nearly  59  of  the  blanks; 
thus  leaving  a  clear  gain  before  any  recovery  is  made  from  the  sweepings, 
of  40  tolas  per  lac  of  the  blanks,  or  rather  moreper  lac  of  the  Mint  out-turn. 

6.  I  use  terms  indicative  of  a  positive  increase,  and  only  an  appa¬ 
rent  loss,  because  the  former,  after  allowance  has  been  made  for  the  appa¬ 
rent  losses,  is  immediately  made  good  in  the 

reCo°vS.aref01' them0Stpa‘'t  delivery;  but  the  losses  are  afterwards  in 

great  measure  done  away  with,  about  four- 
fifths  of  them  being  recovered  from  the  sweepings  ;  so  that  the  ultimate 
real  deduction  on  account  of  the  apparent  losses,  for  the  month  con¬ 
tained  in  Statement  No.  21,  was  only  at  the  rate  of  about  2J  tolas  per 
lac  of  bullion  worked,  or  four  tolas  per  lac  of  the  Mint  out-turn  ;  and 
the  increase  of  weight  by  annealing  in  the  laminating  department,  having 
before  been  shown  to  be  at  the  rate  of  59  tolas  per  lac  of  the  Mint-out  turn, 
this  deduction  leaves  the  net  surplus  delivery  at  55  tolas  per  lac  of  the  same. 

7.  It  will  be  seen  from  what  is  above  stated,  that  the  recoveries  from 

.  ,  p  ,  the  dross,  which  form  an  essential  part  of  the 

in  the  laminating  and  cutting  system  in  this  department,  amount  on  an  aver- 
departments.  age,  |ng0ts  (though  our  experience 

with  them  is  but  limited),  to  15  tolas  per  lac  of  the  issues  by  the  Mint. 
That  is  when  Rupee  pieces  are  coined.  With  the  smaller  pieces,  both 
the  apparent  losses  and  the  recoveries  are  greater  than  with  Rupees. 


Benefits  gained  by  inquiry. 


F. 

MELTING. 

1.  Dr.  Ure  has  well  remarked  (Dicty.  Art.  Lime  Chloride),  that 
Science  has  done  only  half  her  duty,  when  she  describes  the  best  appa¬ 
ratus  and  manipulation  of  a  process.  The  maxi¬ 
mum  produce  should  also  be  demonstrated, 

in  order  to  show  the  manufacturer  the  perfection  which  he  should  strive 
to  reach,  with  the  minimum  expense  of  time,  labour,  and  materials.” 

2.  On  this  account,  considerable  pains  have  been  taken  to  discover 

the  causes  of  apparent  loss  in  the  various  pro- 
in«ptS/laVebeeQtaken  cesses  of  coinage,  and,  whenever  possible,  to 

subject  them  to  accurate  measurement  ;  and 
particularly  in  melting,  it  has  been  thought  desirable  to  endeavour  to 
trace  and  account  for  the  apparent  deficiency,  as  the  only  means  of  ob¬ 
viating  actual  waste. 
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3.  The  first  and  most  important  point  to  be  settled  in  this  inquiry 
was,  whether  there  were  any  volatilisation  of  the  silver  in  ordinary  melting, 
a  question  which  has  been  the  subject  of  some  difference  of  opinion,  but 
which  I  think  is  satisfactorily  decided  in  the  negative,  by  the  following 
experimental  results.  I  give  them  in  the  order  of  their  importance, 
rather  than  according  to  the  dates  of  observation.  First,  it  was  stated 
by  me  on  a  former  occasion,  that  an  examination  had  been  made  of  the 

chimnies  of  the  furnaces  in  which  the  silver 
Batten  of  silver^  aS  t0  volatlll~  was  melted,  and  that  70  grains  of  silver  had 

been  found  in  them.  This  fact  of  itself  seemed 
to  me  sufficient  to  demonstrate  that  there  was  no  good  reason  to  attribute 
the  large  losses  which  had  been  experienced  in  melting  to  volatilisation 
of  the  silver ;  but  since  that  time,  the  presence  of  a  few  grains  in  the 
horizontal  flue  and  lower  part  of  the  chimney  has  been  accounted  for* 
by  observing  that  it  is  possible  for  a  minute  filament  or  particle  attached 
to  the  scissel,  at  the  time  of  charging  the  pots,  to  be  detached  and  carried 
by  the  strong  draft  into  the  lower  portion  of  the  chimney. 

4.  It  is  well  known  that  silver  may  be  volatilised,  and  is  rather  apt 
to  be  so,  when  very  pure  silver  is  melted  u  per  se,”  which  ought  never  to 
be  the  case  for  coinage  :  but  the  volatilisation  of  the  large  quantities  ne¬ 
cessary  to  account  for  the  apparent  waste  in  melting  formerly  allowed, 

is  out  of  the  question,  for  it  has  been  ascer- 
Silver  well  known  to  be  volatile.  .  .  ,  . 

tamed  that  none  leaves  the  chimney,  and  hence, 

if  this  be  admitted,  and  the  deposits  (even  allowing  they  were  deposits 
from  volatilisation),  only  amount  in  fifteen  years  to  a  few  grains,  it  is 
obvious  that  we  must  adduce  other  causes  to  account  for  the  deficien¬ 
cies,  which  amount  to  thousands  of  Rupees  annually. 

5.  The  proof  as  to  silver  not  escaping  from  the  chimney,  rests  upon 

the  evidence  afforded  by  a  careful  analysis  of 

fromr7hVfU™ce6cWm„ey“I>08  soot  taken  from  the  interior  of  the  uPPer  Part 

of  the  chimney  of  a  furnace  which  has  been 
in  constant  use  for  melting  alligations  for  25  years,  and  in  which,  during 
the  last  13,  fully  six  or  eight  crores  of  tolas  have  been  melted.  The  soot 
was  examined  by  myself,  and  at  my  request  very  carefully  analysed  by 
Dr.  Andrew  J.  Scott,  whose  skill  as  an  analytical  chemist  is  well 
known.  In  order  to  meet  any  possible  doubt,  I  give  below  a  statement* 

*  The  soot  was  repeatedly  washed  in  boiling  distilled  water,  till  not  the  faintest  opalesence 
was  occasioned  by  the  addition  of  nitrate  of  silver.  It  was  then  digested  with  pure  boiling 
nitric  acid,  for  a  considerable  time,  and  the  solution  evaporated  to  dryness  ;  after  which  the 
residuum  was  digested  with  a  very  small  quantity  of  boiling  distilled  water,  which,  on  being 
filtered  and  tested  by  means  of  hydrochloric  acid,  gave  not  the  faintest  indication  of  the  pre¬ 
sence  of  silver  or  lead,  A  faint,  but  distinct  trace  of  copper  was  shown  by  the  use  of  ammonia. 
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of  his  analysis  ;  the  result  of  which  was,  that  not  the  slightest  trace  of 
silver  or  lead  could  be  perceived,  but  distinct  evidence  of  the  presence 
of  copper  was  obtained. 

6,  Secondly.  The  next  fact  which  I  have  to  adduce  in  support 

of  my  opinion,  that  the  melting  of  standard 
Experimental  proof  of  the  .  r  °  . 

total  recovery  of  silver  after  silver  is  not  necessarily  accompanied  by  any 

meltlng’  material  volatilisation  of  the  precious  metal, 

is  the  result  of  an  experiment  made  by  order  of  the  Government  of  India, 
in  the  presence  of  the  Assay  Master,  D.  Ross,  Esq.,  the  Deputy  Assay 
Master,  W.  Collum,  Esq.  and  myself,  for  the  purpose  of  investigating 
this  very  point.  The  experiment  occupied  the  whole  of  each  day,  from 
the  24th  to  the  29th  July,  1848,  and  consisted  of  a  set  of  four  samples 
of  1,000  tolas  each,  of  very  carefully  prepared  standard  silver,  which 
were  accurately  weighed  in  an  assay  balance  capable  of  showing  a  dif¬ 
ference  of  one  grain,  and  then  melted  and  cooled  each  six  times,  in 
separate  furnaces,  and  the  crucibles  afterwards  ground  to  powder,  and, 
together  with  the  drosses  belonging  to  the  furnaces,  freed  from  the  par¬ 
ticles  of  silver  ;  which,  with  the  melted  masses  to  which  they  belonged, 
were  compared  with  the  original  weights. 


7.  The  result  was,  that  in  two  cases  the  experiments  failed,  owing 
to  accidents  to  the  pots ;  in  one,  the  weight  of  the  silver  mass  and  par¬ 
ticles  showed  an  excess  of  five  grains,  which  was  attributed  to  oxidation 

of  the  copper  contained  in  the  mass  of  standard 
Statement  of  the  results  of  ex-  .  . 

periment  silver,  as  it  had  not  been  defended  while  m  the 

furnace  by  a  coating  of  charcoal,  as  the  others, 
were  ;  and  in  the  remaining  experiment  the  recovery  of  standard  silver, 
after  the  separation  of  all  extraneous  matter,  and  hygrometic  moisture 
from  the  mass,  corresponded  precisely  with  the  original  weight  put  into 
the  crucible. 

8.  The  two  meltings  had  taken  place  in  black  lead  crucibles,  with 
clay  tops,  the  whole  of  a  preceding  series  of  four  experiments,  having 
been  abandoned  when  far  advanced,  because,  as  the  crucibles  in  which 

they  were  melted  had  been  covered  with  sheet 
Further  details.  .  . 

iron  covers,  and  on  close  examination  with  the 

microscope  one  of  the  masses  exhibited  a  small  speck,  which  proved  to 
be  a  particle  of  iron,  it  was  judged  that  the  liability  thereby  shown  of  any 
one  of  the  masses  being  altered  in  weight  by  the  falling  into  it  of  a  par¬ 
ticle  of  iron,  created  a  doubt  which  would  vitiate  the  soundness  of  the 
conclusions  to  be  arrived  at  by  the  meltings. 

9.  The  experiment  appeared  to  me  at  the  time,  as  it  does  still,  to 
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„  ,  „  „  ,  A  .  ,  show  conclusively,  that  standard  silver  may 

Remarks  on  the  results  obtained.  .  J 

be  fused  and  kept  in  a  fused  state  for  hours, 

without  the  smallest  appreciable  loss,  I  have  one  more  experiment  to 

relate,  which  is  as  follows. 

10.  Thirdly.  A  separate  melting  room,  quite  distinct  from  every 
other  apartment  in  the  Mint,  was  swept  out  and  appropriated  to  the 
object  of  making  this  trial.  Having  put  the  furnace  in  order,  and  se¬ 
lected  a  new  melting  pot,  ten  thousand  tolas  of  silver,  which  had  been 
prepared  with  the  utmost  care  (it  had  been  melted  twelve  times),  to  pro- 

Experimental  recovery  of  sil-  duce  uniformity,  and  had  been  pronounced 
ver  after  42  times  melting.  uniformly  standard  by  the  Assay  Master,  was 
accurately  weighed  in  the  assay  balance,  and  delivered  over  on  the 
16th  July  1848,  to  a  confidential  person  who  had  charge  of  the  opera¬ 
tion,  with  orders  to  melt  and  pour  the  silver  into  ingots,  as  many  times 
as  the  pot  would  stand  the  fire  ;  delivering  the  first  and  last  ingots  for 
assay,  after  every  tenth  melting. 

11.  It  ought  to  be  mentioned,  that  part  of  the  silver,  viz.,  6,000 
out  of  the  10,000  tolas  had,  since  being  assayed  as  standard,  been  melted 

in  one  of  the  experiments  mentioned  above, 

Further  particulars  stated. 

and  pronounced  on  a  subsequent  assay  a  little 
(about  dwt.),  inferior  to  standard.  I  think  it  as  well  to  mention  this, 
but  I  do  not  think  it  need  be  considered  as  having  any  bearing  upon  the 
result ;  as  the  assay  subsequent  to  the  melting  was  made  of  a  muster  cut 
from  the  lump  of  metal  cooled  in  the  crucible,  and  I  am  aware  from  actual 
trial,  that  musters  cut  in  that  way  may  show  a  fineness  differing  from  the 
average  of  the  mass,  unless  precautions  be  taken  ;  and  even  then,  that  it  is 
impossible  to  secure  accuracy  to  so  great  a  degree  of  nicety  as  the  ^  dwt. 

lc2.  At  the  end  of  forty-two  meltings  and  pourings  of  the  metal, 

the  pot  was  found  to  have  begun  to  leak,  and  they  were  therefore  closed. 

After  the  first  ten  meltings,  the  first  and  last 
First  result  stated.  .  °  . 

ingots  upon  an  assay  made  with  particular 

care,  were  reported  by  the  Assay  Master,  B  T7g-ths  dwt.,  after  twenty,  the 

average  was  B  J  dwt.,  after  thirty  meltings,  the  average  fineness  was 

8 1  U  i 

B  Ygths  fiwts.,  after  forty  meltings,  B  y^ths  dwts.  At  the  close  of  the 

forty-second  melting,  three  assays  were  made,  of  the  first,  middle,  and 
last  ingots,  and  the  report  was  B  £  dwt.,  B  J-  dwt.  and  B  ^  dwt. 

16.  Measures  were  now  taken  to  separate  and  collect  the  silver 
from  the  pot,  the  furnace,  and  the  drosses  of 
f“tsrerr0f'ite  the  furnace.  At  first  (2nd  August),  the  appa- 

rent  deficiency  was  488  tolas,  on  the  third  and 
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fourth,  340  tolas  were  recovered  ;  and  at  last,  on  the  7th  September,  the 
whole  of  the  recoveries  having  been  collected  together  and  refined,  the 
deliveries  were  as  follows,  the  ingots  having  been  thoroughly  cleaned  from 
dirt  and  oil : — 

Gross.  Standard. 

27  ingots,  B^dwt . 8,640  3  0  8,673  11  8§ 

Dross  bars  with  muster  and  particles . 1,299  1  0  1,334  15  9 

Total..  9, 939  4  0  10,008  11  5| 


14.  I  am  not  able  to  account  for  the  whole  of  this  excess.  While 
the  experiment  was  in  progress,  assays  were  made  with  extreme  care 
and  precaution  by  the  chloride  process,  the  results  of  which,  upon  five 

musters  before  the  meltings,  gave  an  average 
JWts  on  the  excess  of  fineness  of  219  dwt.,  22.176  grs.,  and  a  similar 

series  of  assays  of  three  musters  after  the 
meltings,  gave  the  fineness  of  220  dwt.,  17.375  grs.,  showing  a  refinement 
of  19.2  grains,  instead  of  the  20 ^  grains  above  calculated.  This  would 
reduce  the  excess  by  nearly  tolas,  but  the  remaining  difference  must  • 
be  attributed,  either  to  the  musters  in  one  or  both  cases,  not  precisely 
representing  the  true  average  fineness  of  the  metal, *  or  to  the  possibility 
of  other  particles  of  silver  than  those  belonging  to  the  experiment  having 
been  mixed  with  them ;  which  there  is  no  reason  to  suspect,  and  which, 
from  the  precaution  taken,  is  improbable. 

15.  Setting  aside  this,  as  if  but  of  secondary  importance,  the  result 
of  the  experiment  on  the  whole,  seems  to  me  to  afford  convincing  evi¬ 
dence,  that  in  the  ordinary  operations  of  coin- 

no^oktilisation?  ^  18  volatilisation  of  the  silver  is  not  one  of 

the  causes  of  loss ;  and  reviewing  all  the  evi¬ 
dence  which  has  now  been  adduced  upon  the  subject,  I  trust  I  may 
consider  that  point  as  fully  established. 

16.  Before  losing  sight  of  this  experiment,  I  would  beg  to  draw  at¬ 
tention  to  the  remarkable  fact,  that  the  refinement  during  the  first  ten 

meltings  was  more  than  half  what  was  occa- 

refinement.011  th°  Pr°SreSS  °f  sioned  by  the  whole  There  is  some  i«egU- 

larity  in  the  other  results,  but  the  fact  appears 
interesting,  as  showing  how  much  greater  refinement  by  separation  of 
base  metals,  occurs  in  the  first  few  meltings,  than  in  the  subsequent  ones. 


*  The  musters  on  this  occasion  were  cut  in  the  ordinary  way,  which  in  general  represents 
the  average  fineness  of  the  metal  with  tolerable  exactness-  I  was  not  aware  at  the  time,  what 
I  have  since  learnt,  viz.,  the  great  influence  which  belongs  to  the  depth  of  incision  into  an  ingot 
or  bar,  and  which,  in  extreme  cases,  may  cause  a  difference  of  nearly  a  dwt.  between  the  sur¬ 
face  and  the  centre. 


h 
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17.  We  have  next  to  learn  what  the  true  causes  of  apparent  waste 
in  melting  really  are,  and  I  think  I  shall  he  correct  in  saying,  that  they 
are  composed  of  the  five  following : — 

1st.  Dirt  attached  to  the  coins  or  bullion 
melted  in  alligation. 

2nd.  Oxygen  and  soot  attached  to  the 
True  causes  of  apparent  waste  •  i 

in  melting,  SCissei. 

3rd.  Separation  of  base  metal,  in  the  first 

melting  of  alligations. 

4th.  Ditto  on  the  melting  of  scissel. 

5th.  Standard  silver  left  in  the  drosses* 


18  The  first  of  these  causes  may  occasion  considerable  loss,  when 
the  bullion  is  received  without  pre-melting,  and  it  is  difficult  to  distin¬ 
guish  it  from  loss  arising  from  the  volatilisation  and  separation  of  base 

metals,  which  takes  place  with  some  varieties  of 
app  “a°s"e.the  ***  Ca"Se  °'  (as  SycS),-  to  agreatextent.  But  lossby 

dirtis  almost  wholly  prevented  by  pre-melting  ; 
and  as  that  practice  is  either  established,  or  about  to  he  established  in  all 
the  Indian  Mints,  it  is  only  necessary  here  to  remark,  that  when  melted 
bars  are  received,  the  loss  from  dirt  ought  to  he  trifling.  The  amount 
of  it,  as  occurring  in  the  ordinary  course  of  work  in  Madras,  has  been 
measured  and  found  to  be  under  the  rate  of  three  tolas  per  lac,  and  the 
loss  occasioned  by  receiving  this  amount  of  dirt,  and  calculating  it  as 
silver,  is  covered  by  the  practice  of  weighing  the  bars  only  to  the  one- 
eighth  of  a  tola,  and  giving  the  turn  of  the  scale  in  favor  of  the  Mint. 

19.  Pains  have  been  recently  taken  in  pre-melting  the  bullion,  to 
get  rid,  as  much  as  possible,  of  any  volatile  base  metals  they  may  con¬ 
tain,  in  order  to  avoid  the  disturbance  of  the 
alligation  and  apparent  waste  occasioned  by 
volatilisation,  when  melted  for  coinage.  It  is,  however,  impossible  to 
effect  this  object  fully,  and  the  separation  of  base  metal  which  takes 
place  in  the  second  melting  must  therefore  be  compensated  by  “  addi¬ 
tional*  alloy.” 


Care  taken  in  the  preraelting, 


20.  The  second  item,  of  oxygen  and 
Second  cause  of  apparent  1  n  .  ,  .  ,  « 

waste.  soot  attached  to  the  scissel,  is  the  cause  ot 

considerable  apparent  loss,  depending  in  some 
degree  for  its  amount  on  the  number  of  annealings  the  straps  have 
been  exposed  to. 


*  Vide  Memorandum  B. 
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21.  In  explaining  the  cause  of  excess  in  laminating,*  the  method 
of  measuring  the  amount  of  this  addition  to  the  weight  of  the  scissel  is 
explained  ;  and  it  is  sufficient  here  to  say  that,  when  ingots  of  one  inch 
thickness  are  used,  and  three  times  annealed,  the  increase  of  weight  and 
corresponding  loss  in  melting  is  about  36 £  tolas  per  lac  of  the  scissel, 
defective  coins,  &c.,  returned,  counting  37  per  lac  for  the  former  and 
S3  for  the  latter  f,  and  as  these  generally  in  the  aggregate  are  not  far 

,  short  of  the  weight  of  solid  bullion  melted 

Amount  of  dirt  and  oxygen  .  ° 

attached  to  the  scissel.  or  coins  issued,  we  may,  without  much  risk 

of  error,  assume  36J  tolas  per  lac  of  the  coins 
issued  as  a  fair  rate.  When  f  th  inch  ingots,  only  twice  annealed,  are 
used,  this  item  is  reduced  to  about  30  tolas  per  lac,  counting  30^  tolas 
per  lac  for  the  scissel,  and  21  for  the  coins.  J 

22.  The  third  item  it  has  not  been  in  my  power  to  submit  to 
actual  measurement,  and  it  is  questionable  whether  it  would  be  practicable 

to  do  so ;  at  all  events,  although  it  might  per- 
hasrs^rrwaste  haps  be  possible,  the  attempt  would  involve 

an  amount  of  labour  inminute  assaying  or 
chemical  analysis  far  beyondthe  time  and  attention  which  could  be 
given  by  any  person  whosewhole  thoughts  were  not  devoted  to  the  subject, 

23.  But  it  is  not  at  all  difficult  to  estimate  indirectly  the  quantity 
of  base  metal  separated  in  melting,  and  by  at¬ 
tending  to  the  following  remarks,  the  method 

of  doing  so  will,  I  trust,  be  easily  understood. 

24.  Our  first  step  is  to  examine  the  experience  of  all  the  Mints  in 
reference  to  the  quantity  of  extra  alloy  which  has  been  found  necessary, 
to  correct  and  compensate  the  refinement  of  the  metal  during  coinage. 

We  find  the  clearest  and  most  instructive  data 
Extra  alloy  must  be  ascertained.  ....  „  .  „  . 

on  this  point  m  the  accounts  oi  the  Bombay 

Mint,  which,  as  before  noticed,  have  been  kept  in  a  more  satisfactory  and 
precise  manner  than  either  of  the  other  two. 

25.  In  Calcutta,  in  consequence,  probably,  of  the  peculiar  division 
of  responsibilities  and  duties,  between  the  Mint  and  Assay  Masters,  it  is 
clear  that  the  subject  has  not  been  rightly  understood.  At  one  time  we  find 
that  no  allowance  was  made  for  unreported  fractions,  and  the  Assay  Master, 

whose  duty  it  is  to  order  the  extra  alloy,  ap- 
Calcutta  practice  as  to  extra  peared  tQ  think  tllat  he  had  fulfilled  his  part 

by  covering  the  losses  in  melting  the  solid 


May  be  indirectly  estimated. 


alloy  inquired  iuto. 


*  Vide  Memorandum  D,  paras  7  and  8.  t  Vide  Memorandum  D,  paras  14  and  15, 
f  Memorandum  D,  paras  10  and  II. 
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bullion,*  with  part  of  which  (viz.,  dirt)  the  extra  alloy  has  nothing  to  do, 
and  making  no  compensation  whatever  for  the  refinement  in  melting  the 
scissel.  At  a  later  date,  we  find  compensation  made  for  the  unreported 
fractions  (and  late  standard  Rupees),  but  a  gradually  decreasing  allowance 
of  extra  alloy  ;  till  in  1851-52  the  latter  totally  ceases  ;  although  nothing 
can  be  more  plain  than  that,  if  the  mixture  or  alligation  of  the  metals 
required  for  coinage  be  made  precisely  “standard”  on  first  putting  it  into 
the  pot,  and  afterwards  parts  with  a  large  proportion  of  copper, f  it  must 
cease  to  be  “standard,”  and  therefore  that  the  coins  must  necessarily  vary 
from  “standard”  unless  compensation  be  made. 

26.  On  account  of  the  great  irregularity  of  practice  here  noticed,  it 

is  impossible  to  make  any  use  of  the  experi- 
Calcutta  practice  cannot  be  used.  J  . 

ence  of  the  Calcutta  Mint,  in  respect  to  extra 

alloy,  during  the  Second  period;  but  its  records  during  the  First  period, 
together  with  the  experience  of  Bombay  and  Madras,  will  be  found  to 
furnish  the  required  information. 

27.  In  Bombay,  the  practice  is  toalligate  the  unreported  fractions, 
so  as  to  produce  a  mixture  precisely  “  standard”  including  them,  and  in 
addition  to  put  in  a  further  allowance  of  one  tola  per  mille,  or  100  per 

lac  of  extra  alloy,  at  the  first  melting,  to  com- 

Bombav  practice  inquired  into. 

pensate  m  part  lor  the  various  refinements 
throughout  the  coinage  ;  and  subsequently  to  add  such  further  quantity, 
from  time  to  time,  as  the  examination  of  the  coins  may  be  found  to 
dictate. 


28.  In  this  way,  as  the  accounts  of  copper  for  “extra alloy”  and 
“  unreported  fractions”  are  kept  separate,  and  as  the  additions  are  made 
by  the  Assay  Master,  who  has  no  interest  in  the  manipulation,  except  to 
see  that  the  coins  are  “  standard,”  the  circumstances  seem  to  be  preclude 
the  idea  of  any  larger  quantity  of  alloy  being  added  than  what  is  abso¬ 
lutely  necessary  to  replace  that  lost  in  the 
t  ^eas0^s  for  considering  it  varjous  processes  ;  the  dangerindeed  being  that 

the  Assay  Master  would  rather  fall  short  of  this, 
which  seems  to  have  been  the  case,  the  coins  being  above J  “  standard.” 
We  may  therefore  safely  assume  the  quantities  so  added  to  be  a  moder¬ 
ate  measure  of  the  absolute  loss  of  base  metal  during  the  coinage,  and 
on  referring  to  the  accounts  for  the  whole  12  years,  we  find  it  to  have 


*  Correspondence  Indian  Mints,  page  76,  para  37. 
t  In  the  Calcutta  Mint  during  the  year  1852-53,  the  quantity  of  copper  taken  out  of  the 
coins  in  bleaching  the  blanks  must  have  averaged  1,000  tolas  a  month  ;  and  as  no  compen¬ 
sation  was  made  to  meet  this  refinement,  the  State  suffered  a  loss  to  that  extent  in  this 
single  item.  $  Vide  Appendix  No.  17. 
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been  at  the  rate  of  123  tolas  per  lac  of  the  coins  issued,*  the  copper  put 
in  besides  this  to  compensate  for  unreported  fractions  being  at  the  rate 
of  119  tolas  per  lac. 

29.  In  Madras,  during  the  Second  period,  which  I  take  in  prefer¬ 
ence  to  the  whole,  because  the  business  of  the  department  was  con¬ 
ducted  more  regularly  than  our  first  opera- 

Madras practice  inquired  into.  .  ,  ,  ,  ,  ,  . 

tions,  and  the  results  also  agree  more  closely 

with  the  experience  in  Bombay,  the  total  amount  of  copper  employed, 

under  both  heads,  viz.,  to  cover  “  unreported  fractions”  and  “  additional 

alloy,”  was  at  the  rate  of  250  tolas  per  lac.  The  difference  of  eight  tolas 

per  lac  in  excess  of  Bombay,  may  be  explained,  by  the  fact  of  the  coins 

being  issued  a  little  below  standard,  while  those  from  the  Bombay  Mint 

were  a  good  deal  above  it.f 

30.  Assuming,  then,  that  the  unreported  fractions  were  on  the 
whole  amount  of  bullion  coined  during  the  six  years,  about  the  same  in 
Madras  as  Bombay,  that  is,  at  the  average  rate  of  119  tolas  per  lac,  and 

Additional  alloy  in  '  Madras  the  whole  quantity  of  extra  copper  put  into  the 
stated.  pot,  at  the  rate  of  250  tolas  per  lac,  it  will  be 

observed  that,  of  the  250  tolas  of  copper,  that  part  which  was  employed 
in  compensating  the  refinement  or  loss  of  base  metals  during  the  coinage, 
must  have  been  at  the  rate  of  131  tolas  per  lac  of  coins  issued  by  the 
Mint. 

31.  As  the  above  quantity  of  131  tolas  copper  per  lac  of  out-turn 
was  put  into  the  pot  in  excess  of  the  true  alligation,  and  yet  the  coins 

on  issue,  upon  the  closest  examination,  proved 

Refinement  in  Madras  stated.  .  i-., 

to  be  only  eight  tolas  per  lac  below  standard, 

it  follows  that  the  difference  between  the  eight  and  131  tolas,  viz.,  1 23% 

tolas  per  lac,  shows  the  quantity  of  base  metal  separated  during 

coinage. 

32.  Now  there  are  only  two  processes  in  which  the  base  metal  is  so 
separated,  melting,  and  bleaching.  In  the  latter,  it  has  been  ascertained 
by  frequent  experiments,  that  when,  in  using  fth  inch  ingots  twice 
annealed,  the  total  loss  in  bleaching  Rupee  blanks,  comes  to  74  Rupees 


*  Vide  Appendix  No.  6. 

t  According  to  the  calculations  made  in  Appendix  No.  17,  the  Bombay  coins  for  the 
•whole  period  would  appear  to  have  been  54  tolas  per  lac  above  standard,  but  as  these  cal¬ 
culations  are  made  on  a  very  limited  number  of  assays,  measuring  the  coins  by  a  different 
standard  from  that  to  which  they  were  adjusted,  it  is  perhaps  safer  to  assume  that  by  the 
local  assay  they  were  considered  correct. 

t  It  will  be  observed,  that  this  rate  agrees  precisely  with  the  experience  in  Bombay,  and 
is  within  tolas  per  lac  of  that  of  Calcutta.  Vide  Report,  para  28. 
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per  lac,  about  tolas  54  thereof  consists  of  copper  separated  ;*  when  with 
1-inch  ingots,  after  a  triple  annealing,  the  total  loss  is  about  89  tolas,  68 
consist  of  copper.  The  practice  of  the  Madras  Mint,  during  the  six 

years  under  review,  having  been  exclusively 
copper  separated  by  melting.  ^  hind,  I  shall  confine  myself  to 

the  facts  afforded  by  it.  Taking,  therefore, 
the  whole  amount  of  base  metal  separated  during  coinage,  as  above 
shown,  to  be  123  tolas  per  lac,  and  deducting  that  part  of  it  separated 
in  bleaching,  and  which  must  have  been  about  4 3  tolas  per  lac  (the  total 
apparent  loss  being  59),  the  remainder  80  tolas  shows  the  quantity  of 
base  metal  separated  by  melting. 

33.  Out  of  this  total  quantity,  of  about  80  tolas,  part  separates 
during  the  melting  of  the  alligation,  and  part  by  the  melting  of  scissel. 
It  is  difficult  to  assign  the  exact  quantities  of  each,  as  the  refinement  is 

very  uncertain,  varying  with  each  description 
«oUd0MUonLndSd.meUinS  of  bullion,  and  probably  also  with  the  scissel 

formed  out  of  it ;  and  I  can  only  conjecturally 
estimate  50  and  30  as  the  proportional  losses.  The  measurements  which 
I  have  madej'  of  the  latter,  having  given  irregular  results,  and  the 
highest  falling  short  of  30  tolas  per  lac. 


*  The  following  memorandum  shows  the  results  of  the  bleaching  department  for  six  sepa¬ 
rate  months,  on  single  Rupee  blanks,  cut  from  straps  prepared  from  fth  inch  ingots. 

Month.  Total  apparent  Weight  of  metallic 

least e.  copper  recovered. 


1853. 

Tolas. 

As. 

Tolas. 

As. 

October . 

6 

266 

8 

November . 

7 

407 

6 

December . 

2 

334 

8 

1854. 

January . 

.  544 

8 

392 

2* 

February . 

.  558 

5 

407 

4 

March . 

.  492 

5 

359 

8 

2,967 

1 

2,167 

4 

The  total  weight  and  value  of  the  coins  being  40  lacs  very  nearly  (39,99,413)  the  average 
results  are,  total  waste  74,  and  recovery  of  copper  54  tolas  per  lac. 

Similar  experiments  on  ^  and  £  Rupees,  from  f  ingots  give  130  and  106  for  the  former, 
and  160  and  112,  very  nearly,  for  the  latter. 

t  The  following  is  a  description  of  the  mode  in  which  these  measurements  were  made : 
— A  selection  was  made  of  a  pot  of  metal  which  had  been  melted  more  than  once,  and  was 
supposed  to  be  probably  uniform  in  quality,  and  below  standard  (usually  a  melting  of  scissel 
reported  W£),  and  directions  were  given  that  it  should  be  remelted  with  an  unusual  degree 
of  attention  to  the  stirring,  the  metal  after  fusion  being  granulated  by  pouring  it  into  cold 
water, 

A  considerable  number  of  the  granules  thus  formed  (generally  from  30  to  50),  were  taken 
indiscriminately  from  the  heap,  and  individually  assayed  by  M.  Gay  Lussac’s  process,  the  solu¬ 
tions  being  graduated  so  as  to  show  the  fineness  to  2  grs.,  and  by  estimating  half  the  last  indi¬ 
cation,  to  the  single  grain  in  the  troy  pound.  The  average  of  the  30  or  50  assays  was  taken 
as  the  average  fineness  of  the  whole  pot.  When  care  had  been  taken  in  stirring  the  pot,  during 
fusion,  the  fineness  of  the  granules  generally  exhibited  a  close  agreement,  the  instances  being 


REPORT  ON  TIIE  INDIAN  MINTS. 


63 


34.  The  variety  of  loss  upon  first  melting  different  descriptions  of 
bullion  in  the  Indian  Mints,  has  been  shown  by  Colonel  Forbe’s*  expe¬ 
riments,  to  range  from  41  to  386  tolas  per  lac 

▼ei7°Sirregidar!  melted  (tlle  first  rate  WOuld  be  82  tolaS  Per 

lac  of  out-turn  by  the  Mint),  but  these  rates 
apply  when  there  has  been  little  or  no  pre-melting.  I  think,  therefore, 
the  above  deduction  of  80  tolas  per  lac,  as  the  measure  of  the  total  sepa¬ 
ration  of  base  metal  in  melting  for  coinage  (in  comparison  with  the  coins 
issued),  is  a  higher  rate  than  would  be  experienced,  if  the  bullion  had 
been  pre-melted,  and  care  taken  to  assist  the  separation  of  all  volatile 
and  easily  oxidisable  alloy. 

35.  Reasons  have  been  stated  in  the  body  of  the  reportf  for  the 
belief  that  the  drosses  left  in  this  Mint,  during  the  second  period,  con¬ 
tained  more  silver  than  they  were  supposed  to  do,  and  that,  if  properly 

assayed,  the  apparent  waste,  allowing  for  silver 

Comparison  of  rates  of  loss  ,  r  .  ,  ,  ,,  ,  -./w* 

with  general  rate  of  loo  tolas  left  m  the  dross,  would  not  have  exceeded  100 

per  lac,  proposed.  tolas  per  lac  (50  tolas  per  lac  of  melting),  and 

if  we  assume  that  to  be  the  case  when  the  drosses  are  exhausted ;  and  it 

has  been  proved  by  later  experience  that  it  may  be  brought  within  that 

rate,  it  may  be  useful  to  compare  the  actual  refinement  in  melting,  just 

deduced,  with  the  corresponding  apparent  waste  after  exhausting  the 

drosses;  which  we  may  do  by  setting  down  the  various  items  of  apparent 

loss  enumerated  above,  and  after  assigning  to  them  their  respective  values, 

comparing  the  total  with  the  rate  of  one  hundred  tolas  per  lac. 

Losses  in  melting  bullion\  and  scissel  from  f  thinch  ingots. 

36.  No.  1 ,  0  Dirt  attached  to  pre-melted  bars. 

9  on  tnias  /  Oxygen  and  dirt  attached  to  scissel 
”  ’  \  and  defective  coins,  &c.  &c. 


Table  of  apparent 
losses  in  melting — 
when  4th  inch  ingots 
are  in  use. 


3,  }  ftQtoias  1  Separation  of  base  metals  from  alliga- 


j  tions  and  scissel. 

5  tolas  Silver  left  in  the  dross. 


Total  115  tolas  per  lac  of  coins  issued  by  the  Mint, 
or  57  5  per  lac  of  melting. 

37.  No.  1,  although  estimated  to  cause  an  apparent  loss  of  three 
tolas  per  lac,  is  not  entered  here,  as  the  loss  is  compensated  to  the  melter, 
as  I  have  explained.  No.  2  is  entered  according  to  our  experience  with 

rare  in  which  it  varied  |  dwt.  from  the  mean  of  the  whole  ;  generally  three-fourths  of  the  gra¬ 
nules  were  within  |  dwt.  of  the  mean,  and  one-half  of  them  within  £  dwt.  of  it. 

The  metal  was  now  again  melted,  laminated,  and  cut  into  blanks  and  scissel,  which  wrere 
put  into  the  pot  and  re-melted,  and  the  operation  was  repeated  a  number  of  times,  usually  ten 
or  twenty,  after  which  the  silver  was  again  granulated,  and  the  fineness  ascertained  in  the 
same  manner  as  at  first.  It  is  necessary  in  using  these  granules,  to  guard  against  their 
containing  water,  which  they  sometimes,  though  rarely,  do, 

*  Correspondence,  Indian  Mints,  p.  76  t  Paras  45  and  46. 

X  This  table  is  corrected  further  on,  in  para  38. 
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Explanation  of  the  table. 


fth  inch  ingots.* * * §  No.  5  cannot  be  measured,  but  is  entered  according  to 
the  best  judgment  we  can  form  from  occasional  trials  of  the  state  of  the 

drosses,  after  exhaustion.  The  discrepancy 
exhibited  by  the  table  would  tend  to  make  it 
appear  that  the  loss  of  base  metals,  or  refinement,  if  it  were  possible,  is 
greater  than  the  apparent  waste ;  but  we  must  remember  that  the  calcu¬ 
lation  of  items,  No.  3  and  4,  is  based  on  the  assumption  that  the  unre¬ 
ported  fractions,  during  the  second  period,  were  on  a  par  with  the 
Bombay  average.  But  it  is  possible  they  may  have  exceeded  it,  by  the 
amount  of  the  discrepancy,  in  which  case  the  refinement  in  melting, 
deduced  in  the  way  followed  in  paras  30,  31,  and  32,  would  be  diminish¬ 
ed  to  a  corresponding  extent  ;  and  if  the  whole  discrepancy  were  thus  ac¬ 
counted  for,  would  become  65  tolas  per  lac,  instead  of  80  ;  an  explanation 
which  would  be  more  in  accordance  with  the  results  of  our  later  experi¬ 
ence,  givenf  in  the  Report,  which  show,  by  very  careful  observation, 
that  the  actual  refinement  in  melting,  during  the  23rd  Settlement, 
when  there  was  a  more  than  ordinary  proportion  of  small  scissel  put 
into  the  pot,  only  amounted  to  49|  tolas  per  lac. 

38.  The  corrected  table  derived  from  the  experience  of  the  second 
period  would  therefore  stand  as  follows  : — 


Losses  in  melting  bullion  and  scissel  from  %th  inch  ingots. 

Tolas. 

No.  1,  0  Dirt  attached  to  pre-melted  bars. 

Corrected  table  of  „  2,  30  Oxygen  and  dirt  attached  to  the  scissel. 

losses  with  fth  ingots  „  3,"»  £  Separation  of  base  metals,  from  alligations  and 

„  4,  /  *  \  scissel. 

„  5,  5  Silver  left  in  the  druses. 


100  Total  apparent  loss. 

39.  The  following  table  is  based  on  the  experience  gained  by  the 
use  of  1-inch  ingots,  but  during  a  period  when  a  larger  proportion  of 
small  coins  than  usual  in  most  Mints  were  under  manufacture.  It  there¬ 
fore  cannot  be  applied  to  ordinary  Mint  prac¬ 
tice  without  some  slight  modification,  but  it  is 
useful,  as  a  statement  framed  from  actual  ex¬ 
perience  on  a  large  scale. § 


Table  of  losses  with  1-inch  in¬ 
gots  in  use. 


*  Memorandum  D,  p.  10  and  11  Considering  the  scissel  to  be  to  the  rejected  coins  in 
the  ratio  of  about  40  to  1 . 

t  Para  82,  and  Appendix  No.  18. 

X  Perhaps  38  and  27  may  represent,  in  some  degree,  the  relative  refinements  of  the  alliga¬ 
tions  and  scissel. 

§  Vide  Report  para  82,  and  Appendix  No.  1 8. 
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Losses  in  melting  bullion  and  scissel from  1  -inch  ingots . 

Rates  per  lac  of  coins 
issued  by  the  Mint. 

No.  1,  0  Dirt  attached  to  pre-meltcd  bars. 

2  45  tolas  I  Oxy£en  an^  dirt  attached  to  scissel  and  defective  coins, 

[  Sc c.  &c. 

„  3,  )  4Q1  Refinement  or  copper  separated  from  alligations  and 

,,  4,  3  scissel, 

„  5,  11*  Silver  left  in  tho  dross. 


40.  The  above  is  at  the  rate  of  about  52f  tolas  per  lac  of  the  bullion 
melted.  The  Calcutta  statement  falls  a  trifle  below  this,  being  51f  per 
lac,  for  the  second  period  (103|  on  the  out-turn),  but  there  are  two 
years  (1849-50  and  1850-51),  in  which  it  seems  probable  that  there  may 
have  been  some  unusual  diminution  of  the  apparent  loss,  which  may  perhaps 
be  caused  in  the  way  pointed  out  by  Captain  Burke  (vide  his  letter  in  the 

,  Appendix  No.  12,  para  3).  At  all  events  it 

Remarks  on  the  table, 

appears  very  probable,  that  by  more  care  in 
pre-melting,  the  separation  of  base  metals  may  be  diminished  ;  which  will 
reduce  the  apparent  loss,  but  occasion  no  other  benefit  than  improve  the 
regularity  and  certainty  of  the  meltings,  for  it  is  obvious  any  real  loss 
may  be  prevented  by  additional  alloy. 

41.  It  is  of  importance  here  to  show  how  it  happens  that  no  actual 

loss  occurs  in  the  melting  department,  if  the 
Pla“aU0S3inraeMngeX‘  silver  left  in  the  dross  be  allowed  for.  The 

compensation  for  item  No.  1,  has  been  alrea¬ 
dy  explained.  No.  2,  which  is  caused  by  oxygen  and  soot,  added  to  the 
metal  in  the  course  of  lamination  (by  annealing),  is  met  and  compensated 
by  an  excess  of  weight  delivered  by  that  department.  Nos.  3  and  4,  which 
are  occasioned  by  separation  of  oxidisable  base  metal,  are  met  and  com¬ 
pensated  by  the  “  additional  alloy  ”  (together  with  compensation  for 
the  copper  removed  in  bleaching).  No,  5  alone  remains,  and  that  is  al¬ 
lowed  for. 


42.  It  will  have  been  gathered  from  the  preceding  remarks,  that 
the  rate  per  lac  of  apparent  w'aste  in  melting 
duce  apparent  loss  in  melting.  may  he  i educed  by  attention  to  three  points, 

viz.,  1st,  Care  in  the  pre-melting,  to  secure  the 
separation  of  the  volatile  or  easily  oxidisable  metals,  2nd,  Care  in  assay¬ 
ing,  to  avoid  needless  re-alligations  or  re-meltings,  and  3rd,  Care  in  the 


*  This  amount  was  accidentally  left  more  than  it  ought  to  be.  It  could  have  been  easily 
reduced  four  or  five  tolas  per  lac.  The  weight  of  the  drosses  was  about  eight  tons  after 
melting  forty- two  lacs  of  tolas  (48  tons)  of  bullion. 


I 
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Objects  gained  by  the  precau¬ 
tions. 


recovery  of  the  drosses,  The  first  is  desirable,  in  order  to  attain  uniform¬ 
ity  of  practice ;  but  it  does  not  carry  with  it  any  improvement  in  the 
general  result ;  because  it  is  obvious  that,  in  stopping  the  separation  of 
base  metals,  we  also  put  a  stop  to  the  necessity  for,  and  power  of,  com¬ 
pensation  by  additional  alloy. 

43.  The  second  precaution  mentioned  above  is  desirable  chiefly  to 
avoid  expense,  because,  although  the  rate  of  apparent  melting  loss  per 
mille  of  coins  issued  is,  of  course,  increased  by  multiplying  the  mass  of 
metal  fused,  yet,  if  all  the  apparent  losses  be  met  by  the  compensations 

proper  for  them,  there  need  net  be  any  material 
waste  of  precious  metal.  The  only  one  which 
appears  really  to  take  place  is  the  third,  or  the 
silver  left  in  the  dross,  after  supposed  exhaustion  ;  and  this  may  be  esti¬ 
mated  at  a  maximum,  when  proper  means  are  used,  at  not  more  than  the 
twenty  or  thirty  thousandth  part,  and  therefore  need  not  be  considered 
of  much  importance. 

44.  Under  favourable  circumstances,  it  appears  to  be  certain  that  the 
apparent  loss  in  melting  silver  may  be  reduced  to  less  than  a  hundred  tolas 
per  lac  of  issues.  It  would  appear,  by  examining  the  list  given  in  paras  38 
and  39,  that  if  the  further  separation  of  base  metal  could  be  altogether  pre¬ 
vented,  the  total  apparent  loss  would  be  reduced  to  35  tolas  with  -|th  inch 
ingots,  and  50  tolas  with  1-inch  do,  per  lac  of  coins  issued.  So  great  a  re¬ 
duction  as  this  is  probably  impracticable  in  ordinary  work,  but  by  careful 

pre-melting  much  may  be  done.  In  the  Royal 
reduced7nt  ^  may  Mint,  the  rate  is  68  tolas  per  lac,  *  upon  the  ave¬ 

rage  of  10  years  ;  so  that  if  there  were  any  impor¬ 
tant  object  to  be  gained,  it  would  seem  to  be  not  impracticable  to  reduce 
the  loss  to  60  or  70  tolas  per  lac  ;  but  after  what  has  been  before  said  on 
this  subject,  it  will  be  apparent,  that  the  only  benefit  to  be  gained  by  the 
reduction  is  the  improved  regularity  and  certainty  of  the  results. 

45.  Since  the  adoption  of  the  system  of  a  regular  monthly  recovery 

of  drosses,  the  practice  has  been  followed  of 
:ng0depa7m”n«!ineiathemelt'  a  cursory  examination  of  them,  by 

washing,  before  allowing  them  to  leave  the 
melting  room  ;  with  the  view  of  removing  all  the  grosser  particles,  and 
every  bit  of  silver  which  could  attract  the  eye,  and  tempt  peculation.  In 
this  way,  the  deliveries  of  the  melting  room  (which  furnishes  a  daily  ac¬ 
count,)  generally  show  a  balance  against  it,  after  deducting  the  particles 
abovementioned,  of  about  300  tolas  per  lac  of  meltings,  or  600  per  lac  of 


*  Value  of  coins  issued  £33,29,716  and  waste  £2,272. 
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Mint  out-turn ;  which  may  he  reduced,  by  recoveries  in  the  dross  room, 
to  less  than  50  tolas  per  lac  of  meltings,  or  100  tolas  per  lac  of  coins 
issued  by  the  Mint, as  above  stated. 

46.  It  may  be  proper  to  explain,  before  concluding  this  Memoran¬ 
dum,  that  the  empirical  system  of  regulating  the  proportion  of  alloy, 

which  is  referred  to  in  para  21  of  the  Report, 
al  ailo7riCalSyStem0faddltl0n*  merely  consists  of  the  addition  of  1J  tolas  per 

mille  to  every  pot  of  “  standard”  melting,  whe¬ 
ther  it  be  solid,  or  scissel ;  and  melting  all  scissel  without  any  allow¬ 
ance  of  extra  copper. 

47.  By  this  course  of  proceeding,  the  metal,  as  it  were,  regulates 
itself,  according  to  the  assays ;  and  it  will  be  observed,  on  reference  to 

paras  28,  29,  30,  and  31,  and  Statements  6  and 
systrrtS  °n  the  effeCtS  °f  ^  9>*  that  while  the  amount  of  copper  taken  in 

by  the  silver  agrees  very  closely  with  the  cor¬ 
responding  quantities  in  Bombay,  throughout  the  twelve  years,  the  coins 
issued  by  this  Mint,  have  been  close  to  standard. 

48.  I  have  only  to  add,  that  it  appears  to  me  very  desirable,  that 

the  subject  of  the  extraction  of  silver  from  the 

ingESrshouldteftud'ed“'  drosses  should  be  closely  studied,  with  the  ad- 

vantage  of  modern  appliances,  and  European 
skill.  Probably  if  this  were  done,  the  profitable  extraction  of  the  silver 
could  be  carried  even  farther  than  at  present,  and  the  process  might  be 
improved  in  simplicity  and  expedition. 


a 

PIX  EXAMINATION  OF  THE  COINS. 

1.  The  pix  examination  of  the  coins  has  an  important  use  which 
seems  to  have  been  wholly  lost  sight  of ;  as  it  is  generally  done  in  a  way 

that  frustrates  that  object,  more  or  less,  in  most 
loS\%TtaoTSe0fthepiXa“ay  Mints-  1  refer  t0  the  valuation  of  the  coins 

issued  by  the  Mint,  an  operation  of  which  the 
accurate  performance  is  obviously  as  necessary,  as  the  correct  valuation  of 
the  bullion  delivered  to  it. 

2.  According  to  the  practice  followed  in  the  Calcutta  and  Bombay 
Mints,  the  Assay  Master  usually  examines  the  daily  issue,  by  assaying  a 

few  pieces  taken  from  it ;  and  if  he  is  satisfied 
Bombay00  in  Calcutta  aD(i  that  they  are  within  the  prescribed  “  remedies,” 

pronounces  them  all  “standard;”  but  no  pains, 


Vide  also  separate  Memorandum  on  Additional  Alloy,  para  15. 
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Use  to  be  made  of  them. 


I  believe,  are  taken  to  register  how  much  the  pieces  are  above  or  below 
the  exact  legal  fineness,  nor  in  what  proportion  the  number  of  pieces 
above,  may  exceed  those  below,  or  vice  versa. 

3.  The  consequence  is,  that  the  value  of  the  whole  deliveries  may, 
and  does  fluctuate,  very  considerably,  without  notice.  And  it  is  abso¬ 
lutely  impossible  that  the  receipts  and  deliveries  of  the  Mint  can  be 
strictly,  or  in  fact,  at  all  checked,  when  it  is  easy  for  large  values  of 

bullion  to  be  passed  in*  and  out  of  it,  without 
attention  to  the  pix  assays.  the  knowledge  of  any  one  ;  which  values,  if  we 

may  judge  by  the  pix  examination  of  the  coins 
of  the  Calcutta  and  Bombay  Mints,  (vide  Appendices  16  and  17),  may 
sometimes  amount  to  200  Rupees  in  every  lac,  and  in  an  extreme  case 
might,  in  Calcutta,  involve  a  gain  or  loss  of  60,000  Rupees. 

4.  What  is  required  is,  an  exact  valuation  of  the  whole  of  the  out¬ 
turn  of  the  Mint,  as  correctly  done  as  the  va¬ 
luation  of  its  receipts  ;  and  this  is  quite  easy. 

It  ought  also  to  be  made  by  the  same  scale  as  the  receipts  are  measured  by. 

5.  The  importance  of  this  does  not  need  much  elucidation.  It 
would  not  be  very  remarkable  if,  in  spite  of  the  care  of  the  Indian  Assay 
Masters,  there  should  be  slight  differences  between  their  standards  and 
that  of  the  Royal  Mint.  This  will  be  thought  all  the  more  likely  when 

it  is  remembered,  that  the  present  gold  trial 
ofIthemrtanCe0fthiS  al’pUcati0"  plate  ill  use  in  the  Royal  Mint  differs  by  at 

least  three  grains  in  the  troy  pound,  from  ac¬ 
tual  precision ;  and  that  it  was  thought  useless  to  attempt  to  bring  it 
nearer  (vide  Report  of  1837,  Appendix,  p.  80,  note).  If  we  assume  only 
that  an  occasional  difference  of  three  grains  in  the  pound,  more  or  less, 
should  exist  between  the  standards  in  India  and  England,  this  would 
create  a  difference  in  the  valuation  of  the  coins  issued,  of  nearly  5.7  tolas 
to  every  lac  ;  which,  on  a  coinage  of  250  lacs,  would  necessarily  amount 
to  more  than  14,000  Rupees.  Hence  the  valuation  of  the  out-turn 
ought  be  made  by  the  same  standard  as  that  used  to  purchase  the  bullion  ; 
in  which  case,  with  proper  care,  there  ought  to  be  comparatively  small 
variation.  By  doing  this,  we  are  enabled  to  make  a  comparison  between 
the  receipts  and  issues,  and  an  efficient  check  can  be  established. 


*  When  the  stock  of  bullion  in  charge  of  the  Mint  is  credited  with  a  delivery  of  coins 
which  contain  a  lar^e  amount  of  copper  beyond  the  legal  standard  at  which  they  are  valued, 
the  effect  is  the  same,  as  if  that  amount  of  silver  had  been  passed  into  the  Mint,  and  added  to 
the  stock.  When  a  delivery  of  coins  is  made,  and  the  Mint  is  credited  with  less  silver  than 
is  contained  in  the  pieces,  the  effect  is  the  same  as  if  that  amount  had  been  taken  from  the 
&tock,  and  passed  out  of  the  Mint. 
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The  application  is  easy. 


Further  accuracy  may 
be  attained. 


Details  of  this  improvement. 


6.  Very  little  more  trouble  is  required  in  making  the  examination 
of  the  out-turn  of  the  Mint  than  is  at  present 
employed,  it  onlyrequires  that  some  important 

points  should  be  attended  to. 

7.  First,  the  fineness  of  every  piece  assayed  should  be  stated  with  as 

much  precision  as  the  fineness  of  bullion  is. 
Method  to  be  observed.  .  .  .  .  ,  ,  .  , 

viz.,  either  to  the  dwt.  and  gram,  as  is  done 

in  Calcutta,  or  to  the  second  decimal  of  the  “  touch,”  as  in  Bombay. 
Secondly,  a  proper  number  of  pieces  should  be  separately  assayed,  not 
less  than  ten  daily  for  every  Mint ;  double  that  number  when  the  out¬ 
turn  is  very  large,  or  irregular.  Thirdly,  the  results  thus  obtained  ought 
to  be  combined  together,  to  give  a  true  valuation  of  the  out-turn. 

8.  Still  further  accuracy  may  be  attained  by  attention  to  the  follow¬ 
ing  remarks,  which  suggest  an  alteration,  occa¬ 
sioning  no  extra  trouble  whatever,  and  only  the 

expense  of  a  few  pounds  sterling. 

9.  All  coins  vary  essentially  in  the  fineness  of  their  different  parts, 
according  to  the  position  which  they  may  have  occupied  in  the  strap 

whence  they  were  cut.  If  we  were  to  call 
those  parts  of  the  coins  which  lie  in  the  direc¬ 
tion  of  the  length  of  the  straps,  north  and  south,  and  those  at  right  angles 
thereto,  east  and  west,  it  would  give  a  correct  idea  of  this  peculiarity  to 
say,  that  there  is  no  essential  difference  in  fineness  between  the  north  and 
south  sides  of  the  piece,  but  a  considerable  one  between  the  east  and  west, 
frequently  amounting  to  §  dwt.  ;  and  in  coins  cut  from  certain  portions 
of  each  strap,  to  more  than  1  dwt.,  sometimes  nearly  2  dw-ts,  From  this 
circumstance,  it  is  evident,  that  assays  taken  in  the  usual  manner,  by 
flattening  one  edge  of  a  coin,  and  cutting  of!  a  part  of  it,  may  often  lead 
to  its  unjust  condemnation  ;  and  when  the  work  of  a  Mint  is  liable  to  re¬ 
jection  in  consequence  of  the  unfavorable  assay  of  a  single  coin,  which 
has  more  than  once  happened  in  Madras,  it  is  indispensable  that  its  true 
average  fineness  should  be  ascertained. 

10.  This  could  be  conveniently  done  if  the  assay  office  were  fur¬ 
nished  with  an  instrument  mounting  a  series 
of  half  a  dozen  cutters,  so  arranged  as  to 

size,  that  they  should  successively  cut  portions  out  of  the  centre,  and  by 
concentric  rings,  each  equal  to  the  assay  pound.  Every  one  of  these 
would  represent  the  average  fineness  of  the  piece,  and  as  the  expense  of 
such  an  instrument  would  be  very  moderate,  it  would  be  most  desirable 
that  the  superior  accuracy  which  would  be  obtained  by  the  use  of  it, 
should  be  purchased  at  so  cheap  a  rate. 
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11.  The  proper  number  of  assays  to  be  made  of  pix  coins,  has 
never  yet  been  determined  by  any  fixed  principle,  that  I  am  aware  of.  I 

„  have  therefore  taken  some  pains  to  ascertain 

Number  of  assays  necessary 

to  be  made.  to  what  extent  the  accuracy  of  the  valuation 

of  a  large  issue  of  coins  is  affected  by  the  num¬ 
ber  of  assays,  and  from  the  few  examples  which  I  have  been  enabled  to 
test,  it  appears  that  very  close  accordance  in  the  results  requires,  not 
only  that  there  should  be  numerous  assays,  in  proportion  to  the  number  of 
pieces  to  be  valued,  but  also  a  considerable  number  altogether.  In 
other  words,  a  small  coinage  would  appear  to  require  a  larger  propor¬ 
tionate  number  of  assays  than  a  large  one,  supposing  the  pieces  in  both 
cases  to  be  equally  regular  and  close  to  standard;  but  the  necessity 
for  a  large  proportion  of  assays  is  increased  by  irregularity  in  the  coins. 

12.  When  the  coins  are  very  generally  correct,  and  but  a  few 
deviate  from  standard  as  much  as  1  dwt.,  it  appears  probable  that  the 

assay  of  one  piece  in  every  ten  thousand,  would 
The  number  required  under  qU|te  sufficient  to  give  a  valuation  very  near 

to  the  truth.  When  a  considerable  irregulari¬ 
ty  generally  exists,  five  or  even  ten  times  that 
number  would  be  necessary.  I  have  suggested  not  less  than  ten  assays 
daily,  because,  if  there  be  an  annual  settlement  of  the  Mint  accounts, 
and  valuation  of  its  issues,  this  number  would  give  at  least  2,500  assays  ; 
and  with  such  a  number,  supposing  the  coinage  represented  by  them  to 
be  in  the  proportion  of  2,000  to  10,000  tolas  for  each  assay,  and  generally 
close  to  standard,  we  might  expect  the  results  of  any  number  of  different 
series  of  assays  of  the  same  issue,  taken  indiscriminately,  would  not 
differ  from  the  mean  of  the  whole  more  than  from  one  to  five  tolas  per  lac. 

13.  It  must  be  observed,  that  the  standard  by  which  the  bullion 
is  purchased,  and  the  coins  valued,  might  be  very  incorrect,  and  yet 
nevertheless  the  check,  as  to  the  accuracy  of  the  work  of  the  Mint,  and 
the  completeness  of  its  deliveries,  would  not  be  in  the  least  disturbed 

thereby.  If  we  suppose,  as  an  extreme  case, 

Remarks  on  the  preference  to  was  g  dwts,  wrong,  still,  as  the  bullion 

be  given  to  the  local  assay.  ° 

would  be  valued  and  mixed  by  that  scale, 

and  the  coins  rated  by  the  same,  the  receipts  and  deliveries  of  the  Mint 

would  not  be  in  the  least  affected  by  the  circumstance  ;  the  valuation 

of  the  coins  would  be  precise,  in  reference  to  the  scale  employed  in 

purchasing  and  debiting  the  bullion  against  the  department.  It  is  true 

the  coins  would  be  incorrect,  and  be  either  “  better”  or  “  worse,”  at 

the  expense,  or  to  the  profit  of  the  Merchants;  and  this  would  in  the 

end  appear,  when  the  trials  at  the  Royal  Mint  became  known. 
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14.  From  the  above  consideration,  it  appears  to  be  advisable  that 

the  transaction^  of  the  Mint  should  be  com- 
P'eted  by  the  assay  on  the  spot,  and  that  the 
Royal  Mint  assays,  which  are  reported  only 
once  annually,  should  be  confined  to  testing  the  accuracy  of  the  standard 
or  scale  by  which  the  local  examinations  are  made.  It  cannot  do  more 
than  this,  because  the  number  of  pieces  assayed  at  the  Royal  Mint  is  far 
too  small  to  found  thereon  any  valuation  of  the  Mint  issues,  or  even  a 
precise  judgment  of  the  standarding  of  the  coins  ;  but  it  is  very  impor¬ 
tant  and  useful  as  a  check  upon  their  general  accuracy ;  and  even  for  that 
purpose  it  would  be  extremely  desirable  that  the  results  of  the  examina¬ 
tion  of  each  year’s  coinage  should  be  communicated  within  the  earlier  part 
of  that  following,  if  practicable. 

15.  In  conclusion,  I  would  beg  to  observe,  that  if,  in  practice  it 

,  should  accidentally  occur,  that  any  slight  ad- 

Vanation  m  local  standard  .  .  .  *  ° 

ought  to  be  made  to  apply  first  justment  influencing  the  Standard  should 

to  the  bullion.  become  necessary,  it  is  of  the  greatest  impor¬ 

tance,  in  reference  to  the  debit  and  credit  in  the  Mint  accounts,  that 
the  alteration  should  apply  first  to  the  bullion,  and  afterwards  only  to 
the  coins  manufactured  therefrom.  To  value  the  issues  by  a  scale  different 
from  that  previously  used  on  receipt,  necessarily  creates  a  variation  of  the 
accounts,  which  defeats  accuracy,  And  it  is  surprising,  how  great  is  the 
influence  of  even  trifling  changes  upon  the  large  transactions  of  a  Mint. 

16.  For  instance,  supposing  the  stock  of  bullion  in  charge  of  the 

Mint  is  of  the  value  of  one  crore  of  Rupees,  a 
of  this6  showmg  the  necesslty  change  in  the  working  standard  of  only  three 

grains  would,  if  applied  to  all  the  assays  of 
coins  manufactured  from  that  bullion,  make  a  difference  of  more  than 
5,500  Rupees,  one  way  or  the  other.  To  avoid  this,  any  necessary  slight 
adjustment  of  the  working  standard  should  be  applied  to  the  bullion 
assays  alone,  till  at  least  a  crore  in  value  of  coins  had  been  assayed,  and 
then  applied  to  both  bullion  and  coins. 

17.  To  provide  against  discrepancies  arising  from  causes  similar  to 

the  above,  it  is  desirable  that  the  bullion  should 
byBal Mi™  Officer!0  be  be  assayed  by  an  officer  of  the  Mint,  as  well  as 

by  the  Assay  Master,  if  anything  like  strict 
responsibility  be  required  as  to  the  receipts  and  deliveries. 
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MILLING,  BLEACHING,  AND  STAMPING. 

The  following  few  remarks  concerning  the  milling,  annealing,  bleach¬ 
ing,  and  stamping  departments,  I  have  thought  it  desirable  to  insert, 

although  they  are  not  essentially  connected 
Nature  of  these  remarks  .  1  . 

with  any  oi  the  arguments  contained  m  the 

report ;  because  it  appears  to  me  that  they  will  throw  a  light  upon  the 

statement  of  our  practice  contained  in  Memorandums  D  and  F ;  and,  put 

into  an  easily  accessible  form,  may  perhaps  be  useful  as  data  for  future 

reference. 

The  four  operations  abovementioned  are  carried  on  usually  in  one 

department  in  Madras,  and  there  is  no  division  of  responsibility  ;  so  that 

it  is  not  possible  to  collect  data  respecting 
Difficulty  of  collecting  data.  ,  , 

their  separate  results,  except  by  arrangements 

specially  made  for  that  purpose  ;  and  the  following  are  the  results  of  a 

month’s  work,  as  to  the  recoveries  from  the  dross,  carefully  noted  in  each. 

The  number  of  pieces  executed  during  the  month,  (September  1853) 

was  7,36,000,  weighing  7,36,570,  and  the  difference  of  weight  between 

the  stamped  coins  and  the  blanks  as  received  from  the  laminating  and 

cutting  departments,  613  tolas.  Of  this,  139 
Facts  detailed.  .  .  ,  P  , 

tolas  weight  ot  silver  was  afterwards  recovered 

from  the  drosses,  as  will  be  detailed  presently  ;  thus  leaving  the  apparent 

waste  after  the  recovery  474  tolas  (64J  per  lac)  of  which,  according  to 

experiment,  about  43  per  lac  usually  consist  of  copper  separated,  and  21 

per  lac  of  oxygen  and  dirt  attached  to  the  blanks,*  these  two  items  would 

thus  have  amounted  to  471  tolas,  which  is  a  trifle  less  than  the  apparent 

waste.  The  silver  was  recovered  as  follows  : — 

From  the  barrel  in  which  the  blanks  are  cleaned  with  paddy  husk 

and  water, f  by  collecting  the  sediment  and  burning  the  paddy  husk. 


Tolas. 

As- 

1st  recovery . 

.  106 

13 

2nd  do . 

6 

3rd  do . 

11 

Total...  116 

14 

*  Vide  Memorandum  F,  para  32,  and  Memorandum  D,  para  10.  It  is  this  apparent 
waste  after  recovery  from  the  drosses  which  is  there  referred  to. 

t  Vide  Memorandum  on  waste  in  coinage,  para  32.  Observations  on  Mints,andPro- 
fesional  Papers  of  the  Madras  Engineers,  Vol.  2. 
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From  the  saw-dust  used  to  dry  the  blanks. 

Tolas.  As. 

1st  recovery . .  9  13 

2nd  do .  3  7 

3rd  do .  2  5 

Total..  15  9 

From  the  sweepings  of  the  milling,  bleaching,  and  stamping  rooms 
silver  was  recovered  as  follows  : — 

Tola3.  As. 

1st  recovery .  5  10 

2nd  do .  0  12 

3rd  do .  0  2 

Total . .  6  8 

From  th^e  memorandums,  it  appears,  that  the  first  process,  which 

is  peculiar  to  Madras,  caused  a  removal  of  silver  from  the  blanks,  during 

the  month  whose  results  were  examined,  at  the  rate  of  about  16  tolas 

per  lac,  and  that  about  3  tolas  per  lac  were 
Results  deduced  therefrom.  ,  .  ,  .  .  ,  ,  J  n  ,, 

buried  m  the  saw-dust  used  to  dry  the  pieces, 

and  in  the  general  sweeping  of  the  rooms.  Of  course,  it  is  almost  need¬ 
less  to  remark,  that  the  proportion  of  silver  which  may  be  removed, 
either  by  the  cleaning  barrel,  or  by  the  saw-dust,  is  regulated  by  the 
amount  of  force  used  in  connection  with  these  agents,  and  the  length  of 
time  the  coins  are  subjected  to  them. 

The  ingots,  which  were  in  use  at  the  time  the  above  results  were 
noted,  were  fth  inch  in  thickness. 
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APPENDIX  No.  4. 
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APPENDIX  No.  5. 

Statement  showing  the  Net  Results  in  the  Various  Departments  of  the  Calcutta  Mint,  for  the  twelve  years  from  1841-42  to  1852-53. 
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APPENDIX  No.  6. 

Statement  shewing  the  Gains  in  the  JBonibay  Mint,  and  the  Tates  per  lac  of  the  Coins  issued ;  fov  the  twelve  Years 

from  1841-42  to  1852-53. 
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APPENDIX  No.  9. 

Statement  shewing  the  Gains  in  the  Madras  Mint,  and  the  rates  per  lac  of  the  Coins  issued  ;  for  the  twelve  years 

from  1841-42  to  1852-53. 
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APPENDIX  No.  II. 

Statement  shewing  the  Net  results  of  Coinage  in  the  Madras  Mint,  for  the  twelve  years  from  1841-42  to  1852-53. 


Gains  by 
State- 

Losses  by 
State- 

Difference  or  Net  Results. 

Years. 

Gains. 

Losses. 

Remarks. 

No.  9. 

No.  10. 

Amount 

Rate  per 
lac  of 
Coins 
issued. 

Amount. 

Rate  per 

lac  of 
Coins 
issued. 

Tolas. 

Tolas. 

Tolas. 

Tolas. 

Tolas. 

Tolas. 

1841-42  . 

9,892 

7,625 

2,267 

87 

0 

0 

Silver  dross  value  as  per  Assay  Master’s  Report  206  15  1  not  included; 

1842-43  . 

4,434 

5,544 

0 

0 

1,110 

67 

Do.  do.  do.  240  12  0  and  wastage  of  235  8  11 

in  Silver  Refining  Room  not  included 

1843-44  . 

13,099 

13,113 

0 

0 

14 

0 

Silver  dross  value  as  per  Assay  Master’s  Roport  274  1  5  do.  of  37  8  7J 

in  Silver  Refining  Room  not  included. 

1844-45  . 

7,652 

5,335 

2,317 

73 

0 

0 

Silver  dross  value  as  per  Assay  Master’s  Report  97  10  8  do.  of  585  5  3$ 

of  Silver  Alloy  in  Gold  Refining  Room  not  included. 

1845-46  .  r. 

7,303 

5,135 

2,168 

97 

0 

0 

The  value  of  the  drosses  as  per  Assay  Master’s  Report  was  78  7  11  and  this  sum 
together  with  11  8  2  for  which  they  were  sold  beyond  their  value  is  included  in 
the  settlement  returns,  but  not  included  here,  also  wastage  of  24  0  0$  of  Silver 
Alloy,  in  Gold  Refining  Room,  not  included. 

1846-47  . 

13,982 

7,820 

6,162 

101 

0 

0 

Silver  dross  value  as  per  Assay  Master’s  Report  343  1 1  7  not  included.  Silver  reco¬ 
vered  from  specimens  of  dross,  valued  by  Assay  Master  2  Pice,  was  not  included  in 
the  settlement  Returns,  and  wastage  of  254  5  9|  in  Silver  Refining  Room,  and 
953  2  8  of  Silver  Alloy,  in  Gold  Refining  Room,  not  included. 

Average  first  6 years. . 

56,362 

44,572 

12,914 

64 

1,124 

5 

Total  value  of  drosses  of  Coining  de¬ 
partments,  for  the  1st  period,  -  907  3  6 

Do.  of  Refining  Room,  213  19 

Do.  of  Bullion  or  pre¬ 
melting  Room,  -  - 121  5  5  Total  Losses  not 

-  334  7  2  included  -  2,089  14  7J 

- Excess  in  Bullion  or 

Total  value  of  drosses  of  the  1st  period  1,241  10  8  pre-melting  room,  631  9  Ilf 

1847-48  . 

7,8251 

5.686 

2,139 

61 

0 

0! 

1848-49  ..  .. 

2,793 

2,141 

652 

50 

0 

0! 

1849-50 . 

2,031 

1,356, 

675 

80 

0 

0 

1850-51  . 

6,313 

10,640 

4,543 

1,770 

90 

0 

0 

1851-52  . 

7,906 

2,734 

6,257 

75 

0 

0 

1852-53 . 

11,288 

5,031 

159 

0 

0 

Average  last  6  years. . 

40,890 

26,663 

14,227 

93 

0 

0 

Total  and  General  average. . 

97,252 

1 

71,235 

27,141 

*77 

1,124 

*3 

Deduct  Losses . . . 

1,124 

*3 

Net  Gains . . . 

26,017 

*74 

Silver  dross  value  as  per  Assay  Master’s  Roport  94  13  10  and  wastage  of  51  12  Of 
of  Silver  Alloy  in  Gold  Refining  Room,  not  included. 

Silver  dross  value  as  per  Assay  Master’s  Report  31  9  2  not  included. 


Do. 

do. 

do. 

22 

3 

8 

do. 

Do. 

do. 

do. 

72 

15 

10 

do. 

Do. 

do. 

do. 

584 

7 

0 

do. 

Do. 

do. 

do. 

1,252 

15 

2  and 

wastage  of  25  6  5J 

in  Silver  Refining  Room,  not  included. 
Total  value  of  drosses  of  Coining  de¬ 
partments,  of  the  2nd  period  - 
Do.  of  Refining  Room,  20  14  8 
Do.  of  Bullion  or  pre¬ 
melting  Room,  -  504  7  8 


1,533  10  4 


Total  Losses  not  in- 
525  6  4  eluded, 

— -  Excess  in  Bullion  or 

Total  value  of  drosses  of  the  2nd  period  2,059  0  8  pre-melting  room,  2,967  14  6J 


77  2  5J 


Total  value  of  drosses  of  Coining  de¬ 
partment,  in  12  years  -  2,440  13  10 

Do.  of  Refining  Room,  234  0  5 
Do.  of  Bullion  or  pre¬ 
melting  Room,  -  625  13  1  Total  Losses  not  in- 

-  859  13  6  eluded,  for  12  years  2,167  1  1J 

— — - Excess  in  Bullion  or 

Total  value  of  drosses  for  12  years  3,300  11  4  pre-melting  room,  3,599  8  6 

*  Rate  per  lac  on  Total  issues,  viz.,  351,76,239. _ 
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APPENDIX  No.  12. 

Erom  Captain  JAMES  H.  BURKE, 

Mint  Master . 

To  Lieut.  Col.  J.  T.  SMITH, 

Mint  Master ,  Madras. 

Sir, 

I  have  the  honor  to  transmit  to  you  the  accompanying  paper,  con¬ 
taining  in  juxtaposition  replies  to  the  enquiries  embodied  in  your  letter 
dated  the  1st  ultimo,  No.  62. 

2.  I  beg  also  to  annex  a  Statement,  shewing  the  results  of  the  Pix 
Assays  at  the  Royal  Mint,  of  the  Bombay  Silver  Coins  of  1841  to  1852, 
both  years  inclusive. 

3.  With  regard  to  the  explanation  requested  towards  the  close 
of  your  letter  under  reply,  respecting  the  absence  of  any  recorded  wast¬ 
age  in  melting  operations  in  this  Mint  in  the  years  1846-47  and  1847-48, 
I  have  the  honor  to  inform  you,  that,  a  very  considerable  quantity  of 
Merchants’  Bullion  and  Government  uncurrent  coins  was  melted  by  the 

melter*  previous  to  receipt  in  1846-47  and 

*  There  is  no  regular  and  10/IWyl0  nn  „  ' 

separate  pre-melting  Depart-  1847-48,  and  the  amount  ot  silver  extracted 

fefsoon^e  established  et’  ^  a^er  c^ose  °f  the  official  year  from  the  melting 

pots  used  for  running  down  the  same,  and 
from  the  drosses,  was  more  than  sufficient  to  cover  the  ordinary  operative 
losses  in  the  meltings  of  standard  silver  during  those  years :  hence  instead 
of  a  loss,  a  gain  was  recorded  as  respects  the  melting  operations  embraced 
in  that  period. 

The  particular  method  by  which  this  gain  was  derived  was  brought 
to  the  notice  of  Government  by  my  Predecessor  in  the  following  terms. 

“  This  wastasref  arises  from  the  melting 
“°f  the  Silver  in  Iron  melting  pots  contain- 
<e  ing  cavities  capable  of  holding  silver  in  a 
(<  greater  or  less  quantity,  but  occasionally  to  the  extent  of  even 
"  three  pounds  or  96  Rupees  worth,  and  as  these  pots  cannot  he  broken 
up  after  each  charge  the  silver  imbedded  in  them,  can  only  be  recovered 
u  after  they  have  been  frequently  used,  and  when  it  would  be  impossible 
(s  to  determine  to  whom  the  Silver  found  inthembelonged,  and  it  therefore 
({  becomes  the  property  of  Government.” 
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It  is  right  however  I  should  inform  you,  that  the  practice  out  of 
which  such  gain  as  is  above  noticed  would  he  derived,  has  been  unequi¬ 
vocally  condemned  by  the  Honorable  the  Court  of  Directors. 

I  have  &c., 

Your  most  obedient  Servant, 

(Signed)  JAMES  H.  BURKE,  Captain, 

Bombay  Mint,  )  Mint  Master. 

1  &th  September ,  1854.  ) 

Replies  to  the  Queries  contained  in  the  letter  from  the  Mint  Master  at 
Madras,  dated  the  1st  August  1854,  No.  62. 


1  “  It  appears  from  a  correspondence 
“  which  took  place  in  1835  from  a  letter  by 
“  Captain  P.  McGillivray,  dated  11th  No- 
“  vember  of  that  year,  and  a  report  by  the 
“  Assay  Master  of  the  Calcutta  Mint, 
“  Mr.  James  Prinsep  dated  29th  April  1836 
“  that  it  was  the  practice  at  that  time  to 
“  pickle  the  Silver  straps  previous  to  finish- 
“  ing  them,  has  that  process  been  continued 
“  till  now? 

And  if  not,  when  was  it  given  up”? 

The  practice  alluded  to  was 
abolished  shortly  after  the 
date  of  Captain  McGrillivray’s 
letter  to  which  reference  is 
made,  because  it  entailed  ex¬ 
pense  and  loss  of  metal,  and 
was  of  little  ultimate  advan¬ 
tage  to  the  appearance  of  the 
Coin. 

2.  “  In  the  same  letter  of  Captain  McGil- 
“  livray  it  is  stated,  that  an  allowance  was 
“  made  by  the  Laminating  Department  to 
“  the  Melting  Department,  on  handing  over 
“  Scissel,  to  compensate  for  oil  adhering  to 
“  it,  and  that  this  allowance  amounted  to 
“  065  or  1  anna  f  pie  per  Cent.  Did  the  same 
“  practice  exist  in  any  of  the  years  from 
“  1841-42  to  1852-53  inclusive,  and  if  so, 
“  what  was  the  average  rate  of  allowance 
“  per  Cent  of  the  Bullion  transferred  in 
“  each  year.” 

From  1841-42  to  1852-53 
both  years  inclusive,  the  allow¬ 
ance  granted  by  the  Laminat¬ 
ing  to  the  Melting  Department 
for  oil  adhering  to  Scissel,  has 
uniformly  been  7-g-  dwts.  per 
100  lbs.  of  Scissel  or  about  5£ 
pies  per  100  Tolas  ;  this  amount 
of  compensation  was  fixed  in 
]  837,  after  a  series  of  minute 
and  carefully  conducted  experi¬ 
ments  in  this  Mint. 

3.  “  Were  any  other  compensations  made 
in  transferring  Bullion 
*  Especially  from  from  one  Department 

Laminating  to  Mil-  to  another*  in  any  of 

ling  or  bleaching  De-  the  above  years  and 

partments.  if  so  what  were  the 

average  rates?” 

No  compensation  is  allowed 
to  any  of  the  other  Depart¬ 
ments  of  this  Mint,  on  trans¬ 
ferring  Bullion  from  one  to  the 
other. 

1 

(Signed)  JAMES  H.  BURKE,  Captain, 


Mint  Master. 
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APPENDIX  No.  13. 

No.  212  of  1854-55. 

From 

Col.  W.  N.  FORBES,  Engineers, 

Mint  Master. 

To 

Lieut.  Col.  J.  T.  SMITH,  Engineers, 

Mint  Master . 

Sir, 

I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  date 
the  1st  instant,  and  in  reply  to  state,  that  the  Profits  and  Losses,  exhi¬ 
bited  in  the  Annual  Abstract  Statements  of  the  losses,  charges  and  pro¬ 
fits  in  the  Calcutta  Mint,  are  the  actual  differences  between  the  standard 
value  of  the  metal  delivered  to,  and  received  from  each  department, 
exclusive  of  “  compensation ”  for  dirt,  oil,  &c. 

2.  Care  is  taken  to  keep  the  Bullion,  in  process  of  coinage  in  the 
different  departments,  as  free  as  possible  from  dirt,  oil,  & c.,  for  which, 
in  account,  no  “  compensation”  is,  or  can,  accurately ,  he  made. 

3.  The  Pix  Reports  to  which  reference  is  made  in  the  3rd  para¬ 
graph  of  your  letter,  being,  it  is  believed,  transmitted  to  the  respective 
Mint  Committees,  will  he  obtainable  by  you  from  that  of  Madras. 

I  have  the  honor  to  be, 

Sir, 

Your  most  obedient  Servant, 

Calcutta  Mint,  \  (Signed)  W.  N.  FORBES, 

2Zrd  August ,  1854./  Mint  Master . 
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REPORT  ON  THE  INDIAN  MINTS. 


APPENDIX  No.  15. 

General  Abstract  Statement  of  the  Losses  and  Charges  and  Profits  in  the  Calcutta  Minty 

for  the  year  1852-53. 


LOSSES. 


Melted,  Solid . Tolas. .  56,445  0  2 

Scissel .  do.  ...13,1367  10  0 


Loss  by  Gold  Cornets  stolen  from  the  Assay 

Office . Tolah. . 

Loss  by  deficiency  of  weight  in  754  Gold  mo- 
hurs  spoilt  coin  melted . . . 


Gross  weight 
Tolas, 


GOLD. 


Gold  Mohurs. 


Rupees. . 

Loss  by  Tola  892  15  2  of  fine  Silver  used  as 

Alloyinthe  Alligation  ofGold  Value  Rupees. 
Loss  by  Tula  893  3  0  of  Copper  used  as  Alloy 
value  Rupees . 


70,312 


10 


0  9 


PROFITS. 

Gain  by  refinage  charges  on  individual  Bullion 

Tolas .  ....  ...  5,304  11  8  Gold  Mohurs 

Excess  of  loss  written  off  in  the  melting  depart¬ 
ment  in  April  1852 . 

Gain  in  the  adjusting  department. . . 

Gain  by  fractional  differences  in  the  Alligation 
of  Gold . 


Gold  Mohurs. 
Rupees . 


No  Gold  Coinage  this  year.  Total  Loss  on 
Gold  operations  Company’s  Rupees . 


LOSSES. 


Melted,  Solid . Tola.  .3,15,84  404  0  9 

Scissel .  2,62,71,219  15  0 


5,78,55,623  15  9 


Laminated . Tola. .  5,58,40,920  2  o 


Carried  forward . 


SILVER. 


Loss  at  0  0 
9.478  per  ct. 


Rate  of  Loss 
or  Profit. 


at  0.0. 1. 
1235  per 
Cent. 
Gold 
mohurs 
do. 


44 


Loss  or  Profit 
Tolas, 


72 

973 

9 


1,054 


10 


2  4 


15  11 


660 


28,560  3 


l  28,560 1  3  4 


394 


394 


12 


!  2  2; 


This  is  the  Loss  after  deducting  the  Pot  Cleanings  Registered  in  November  1853  and  belonging  to  the 

year  1852-53. 
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APPENDIX  No.  15. — (  Continued. ) 


Loss  on  Gold  Operations  Brought  forward. . 
Loss  on  Silver  Operations  Brought  forward. 


Cut  for  180  Gr,  Blanks  Tolas  3,20,66,794  5 
Do.  90  do.  do. 

Do.  45  do.  do. 

Do.  22 £  do.  do. 

Scissel  returned .... 


0 

„  8,42,866  6  0 

„  3,25,139  15  0 

„  1,84,492  6  0 

„  2,24,09,087  4  9 


Adjusted. 

180  Gr.  Blanks  25,14,000 


90 

1  . . 

do.  36,000 

Tolas  . 

45 

do.  2,52,000 

Tolas . 

Picked. 

0  Gr. 

Blanks  2,51,58,000 
Tolas . 2. 

90 

do.  12,96,000  ' 
Tolas . 

45 

do.  11,28.000 
Tolas* . 

22A 

do.  12.04.000 
Tolas . 

Spoilt  whole  Rupees  15,04,524 
half  Rs.  84,0l9Qr.Rs.53,273. .  15,59,851  12  0 


Milled  Annealed  and  Stamped. 

180  Gr.  or  whole  Rupees. 

Tale  2, 76, 7*2, 000..  Tolas..  2,76,72,0C0  0  0 

90  Gr.  or  half  Rupees 
Tale  13.32,000 . Tolas..  6,66,000 


45  Gr.  or  quarter  Rs. 

Tale  13.80,000..  ..Tolas..  3,45,000 

22i  Gr.  or  eighth  Rs. 

Tale  12,04,000 . Tolas..  1.50,500 


0  0 

0 

0 


Loss  by  deficiency  in  the  weight  of  3,989 
whole  Rupees  delivered  to  the  Assay  Office. 
Do.  in  Melting  Tolas  1,80,257  6  0  of  spoilt 

coins  in  the  Assay  Office . 

Do.  on  Assaying  11,268  musters  and  sets  of 
Assay  Coins  Tolas. . . 


Carried  forward  Loss  on  Gold  operations. 
Carried  forward  Loss  on  Silver  operations . 


Gross  weight 
Tolas. 


5,58,29,280  4 


Rate  of  Loss  or 
Profit. 


25,96,651  14  0  at  6  pie 
j  per  Cent 


2,78,15,073 


at  1  Anna 
per  Cent. 

at  1  Anna  4 
pie  per  Ct. 

at  1  Anna  8 
pie  per  Ct. 

at  1  Anna  9 
pie  per  Ct. 


2,88,33,500 


25,333 


13  9 


Decimal, 
at  .351 
of  a  pie 
per  ct 


17,295 

555 

359 

164 


0  0 


Loss  or  Profit 
Tolas. 


28,560 


811 


508  14 


8 

177> 

373;  1 1 


43,807!  1 1 


18,373  15  9 


394  12 


394  12  2 

i  l 
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APPENDIX  No.  15. — ( Continued. ) 


Gross  weight 
Tolas. 

Rate  of  Loss 
or  Profit. 

Loss  or  Profit 
1  olas. 

Loss  on  Gold  Operations  Brought  forward.... 

i 

394 

» 

2 

Loss  on  Silver  Operations  Brought  forward.. 

48,807 

1 

4,580 

238 

11 

12 

1 

£ 

3 

Do  on  melting  Tola  weight  18,02,171  11  8 

of  Government  Remittances  at  0-4-0  .802 
per  Cent . . 

f 

o 

Do.  on  melting  Tola  weight  1,47,647  10  0 

1  '■ 

1 

Do.  by  the  deficiency  in  the  weight  of 

1  i 

39 

o 

0 

Do.  in  melting  Tola  weight  18,783  7  0 

at  1  8  0  per! 
Cent. 

0 

281 

n 

A 

Deficiency  of  weight  in  110  Assay  Coins 

i 

1  z 

1  O 

0 

A 

U 

U 

Value  of  Tolas  12,34,035  15  0  or  Mun 

385  25  7  of  Copper  used  as  Alloy  in  the 
Alligation  of  Silver  Rupees . 

53,948 

12  999 

6 

7 

9 

l  n 

1  LJ 
! _ 

66  Q47 

1  A 

13? 

7 

PROFITS. 

Grain  by  unreported  fractions  of  Assay  on 
Tola  weight . 

2,31,05,710 

9 

34,706 

14 

37 

118 

6 

:  9 

i 

i 

Do.  by  refin  age  charges  on  base  Coins  Tolas, 
Do.  do.  on  individuals  Silver  Bullion  Tolas. 
Do.  do.  on  Coins  crude  Bullion  received 

from  Public  Functionaries  Tolas . 

307 

,  8,967 

12,133 

15 

7 

2 

4 

8 

0 

|  7  11 
4!  0 

7  3 

| 

Gain  on  remelting  melters  over  standard  In¬ 
gots  . Tola.. 90  437  8  0 

390 

s' 

1 

9 

Do.  by  excess  of  weight  on  the  re  weigh- 

10 

1 

:  l 

) 

5 

i 

!  j 

Do  in  the  Laminating  Department  in  La¬ 
minating  . Tola.. 5, 59  53,439  8  0 

460 

0 

g 

j 

Do  by  charges  lor  melting  Crude  Bullion 
and  foreign  Coins  remitted  by  public  Func¬ 
tionaries  Tola  9,16,057  14  3  at  1  per  Mille- 

916 

0 

10 

Fee  for  Silver  Bullion  withdrawn . 

10 

o 

o 

36,663 

0 

0 

Loss  on  Coining 

Whole  Rs. 2,62, 21, 460  Val.  Rs.2, 62, 21, 460-0-0 
Half  Rs.  13,16,258  do.  6,58,129-0-0 

Qr.  Rs.  13,56,662  do.  3,39,165-8-0 

EighthRs  11,79,615  do.  1,47,451-14-0 

! 

Tale.. 3, 00,7 3.995  Value  2,73,66,206-6-0 

at  0  1  9.247 
per  Cent, 
is  Rupees .  • . 

1 

j 

30,284 

14 

7 

Carried  forward  Total  Gold  and  Silver  Oper¬ 
ative  losses  Rs . „ . 

1  I 

i 

30,679  10 

9 
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APPENDIX  No.  15. — ( Continued.) 


Gross  weight 
Tolas. 


Rate  of  Loss  or 
Profit. 


Loss  or  Profit 
Tolas. 


Brought  forward  Total  Gold  and  Silver  ope¬ 
rative  Losses^  Rupees . 


CHARGES. 


Total  as  per  Monthly  Accounts  thereof . 

From  which  deduct  amount  not  chargeable 
to  Coinage . 

Charges  actually  incurred  on  account  of  Mint 

Establishment . 

I)o.  do.  extra  do. 

Contingencies  as  detailed  in  Statement  No.  5. 

Mint  Master’s  Salary . 

Assay  Master’s  do.  (Dr.  James  Dodd; . 

Officiating  Assay  Master’s  do.  (Dr.  W.  B. 

O’Shaughnessy) . 

Do.  do.  (Dr.  J.  Shaw) 

Officiating  Dy.  Assay  Master’s  Salary  and 

House  rent  (Dr.  J.  Shaw) . 

Foreman  of  the  Assay  Office  and  Officiating 

Asst,  in  charge  (Mr.  W.  P.  Davis) . 

Medical  Attendant  of  the  Mint . 

Establishment  of  the  Assay  Office . 

Mint  Committee’s  Establishment  and  Con¬ 
tingencies . • . 

Assessment  Tax  of  the  Mint . 

Do.  of  the  Assay  Office . 

Pension  of  Mr.  A.  Stewart  (  Mechanic) . 

Pension  of  five  Natives . 

Printing  charges  Military  Orphan  Press 
(Contingent).,  . 


DUTY; 


2,00,039  0  9 


37,267  7 


1,10,466 

4,748 

47,556 


4 

10 

9 


10 


7 

5 

11 


33,078 

18,873 


0  0 
10  10 


1,62,771 


1,62,771 


R  11 


8  11 


1,382  10 
5,409  9 


0 

0 


4, 642  14  3 


2.51913 


600 

3,120 


0 

0 

1 


8,665 

1,600 

480 

1,515 

469 


6 

0 

0 

0 

5 


11 

0 

0 

0 

4 


111 


10 


82,468 


15 


3 

~  2,45,240 


2 


Received  from  Individuals  duty  on  Gold  Bul¬ 
lion  Assay  Value  Gold  mohurs  1,28,543  7  2 
at  1  per  Cent  Gold  mohurs . 


1,285 


or  Rupees... 

Do.  on  Silver  Bullion  Assay  Value  Ru¬ 
pees . 2,66,15,116  2  5  at  2  per  Cent 

Do.  do.  4,90,193  9  5  at  1  do. 

Do.  do.  dutyfree  do.  43,670  11  0  at. 

Duty  on  Foreign  Coins  received  from  Collec¬ 
tors  do. ..  .9,04,077  6  5  at  2  per  Cent. 

Do.  on  Crude  Bullion  from  Public  Func¬ 
tionaries.  do.  12,061  6  1  at  2  per  Cent. 

Duty  on  Sicca  Rupees  received  by  Collectors 
during  the  year  1351-52  as  per  Statement 
furnished  by  the  Accountant  to  the  Govern¬ 
ment  of  Bengal . . 


5,32,301 

4,901 

0 

18,081 

241 


2,324 


3  7 

l 

14  7 


19,281 


5,57,851 


Net  Profit  on  Silver  Coinage  Value  Rupees 
2,73,66,206  6  0  at  1  1  7  .329  per  Cent  is 
|  Rupees .  . . . .  . 


1  6 


7 1 10 


5,77,132  9 


4 


30,679  10  9 


3,31,892  1  2 
3,01,212  6)  5 


n 
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APPENDIX  No.  15. 


Gross  weight 

Rate  of  Loss 

Tolas. 

or  Profit. 

COPPER  COINAGE. 

Profit  on  Pyce  after  deducting  cost  of  Copper 
Indian  Mun  5,097-29-10^  of  Copper  pro¬ 


duced  Single  Pyce 

Do.  cost  of  Copper 
Gain  by  difference  on  tlie  Invoice  weight  of 

Copper  Mun  6-9-11!  value  Rupees . 

Do.  by  Sale  of  Sulphate  of  Copper  Mun 
50-3-2  sold  for  Rupees  870-6-0  Gain  Rupees 
Do.  by  Sale  of  Copper  Scissel  Indian  Mun 

2,400  sold  for  Rupees  86,228-4-9  Gain . 

Do.  by  Surplus  from  the  Assay  Office . 


DEDUCT, 


Allowance  to  Licensed  Potdars  for  issuing 
Pyce  new  Cos.  Single  1,90,58,907, at  64  per 

Rupee . . . - . 

Old  do.  35,200 . 

Sicca  Single  4, 1 6, 1 62 . .  „ . . 


2,93,84,453 

Value 

4.59,132 

1,72,080 


3,04,847 

Delivered  to  Potdars  at  64!  per  Rupee  Value 
Rupees . . . .  3,02,485 


2,97,795 

550 

6,502 


Loss  hy  Sale  of  Mun  3,465-0-8|  of  Copper 

Scissel  sold  for  1,14,473-12  losses . 

Loss  on  Laminating  and  Cutting  from 
May  1851  to  June  1852  on  Indian  Mun 
15,292-12-7  at  5f  Chittacks  per  Mun  is  In¬ 
dian  Mun  128-14-2!  at  Rs.  3,34,378  per 

Mun  is  Rupees  » -  ♦  •  . 

Loss  by  Sale  of  120  Mun  of  Oxide  of  Copper 

sold  for  Rupees  2,055-5-0  loss . 

Do,  by  Sale  of  old  Cut  Pyce  11,53,613  at 

64  per  Rupees  is . . . 

Loss  Weighing  Indian  Mun  180  sold  at 
36,5258  per  Mun . . . . 


Loss.. 

Net  Profit  on  Coining  2,93,84,453  Single 
Pyce  Value  4,59,132  1  3  at  59  4  per 

Ct.  is  Rs . .  . 

Net  Profit  on  the  Silver  Copper  Coinage 
(there  being  no  Gold  Coined  this  year) 
Value  in  Rupees  2,78,25,338  7  3  at  2  0  11 
.622  per  Cent  is  Rupees . . . 


18,025 

6,574 


l1  3 

0  5  2,87,052 


218 

445 

5,013 

1 


2,862 

1,332 

4,291 

1,154 


11,450 


0  10 
2  10 


Loss  or  Profit 
Tolas. 


2,92,730 


20,592 


2,72  137 


5,73,350/  1 


Calcutta  Mint, 
24$  December ,  1853. 


Errors  Excepted. 

(Signed)  W.  N.  FORBES,  Mint  Master. 
(True  Copy) 

(Signed)  GEORGE  COUPER. 

Offg.  Secy.  Mint  Committee. 

(A  true  Copy)  (Signed)  J\  T,  SMITH,  Mint  Master, 
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Pyx  Report  of  the  Calcutta  Mint  from  1841-42  to  1846-47. 
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*  .96875,  Represents  the  fraction  indicating  the  fineness  of  the  issue.  In  this  case  |||  (of  £  dwt,) 

Vide  N.  B.  in  Appendix  No.  14.  In  the  above  Table  all  the  Assays  have  been  reduced  to  conformity  with  the  ratio  of  one  Assay  for  every  1,83,000  Tolas. 
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Bombay  Pyx  Coins  from  1841-42  to  1846-47. 
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stated  in’the  Accounts  received  from  the  Bombay  Mint. 
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1854  to  10 th  January  1855. 


Amount  < 
Deduct 
deliver 
Januar 
ter,  To 
and  Se 

Different 
lion  coi 
Net  Exce 


s-  and  Bleaching  losses  accounted  for, 

Copper,  as  above.  ^  577. 


Milling ,  Bleaching ,  Sf  Stamping , 


Actual  excess  delivered, 
and  accruing,  in  the  La¬ 
minating,  Cutting,  and 
adjusting  Departments, 


ivered... 
r  in  dross. 
Total  i... 


1,532  Loss  of  Copper.e 
21  Silver  in  dross. h 
484  Oxygen  and  dirt. 


Excess  ah 

Deduct  re 
ment,  in 

Net  surpl 
plained 

The  extra 
anc 

Total  extr 
rent  gai 

Add  appai 
Do.  Gain 


Deduct  ap 
Do. 


Result  of 


)ppcr. 

a  Vide  Stater  !S>  actually  experienced  in  the  melting  department.  Vide  Appendix  No.  19. 
b  At  the  rate  die  Milling,  Cleaning,  and  Stamping  departments,  compariug  the  gross  weight 
The  loss  ol  department,  with  the  weight  of  the  finished  coins  and  defective  pieces  delivered 
bleaching  veight  of  Silver  bars  recovered  from  the  drosses. 
d  In  this  calc  Appendix  No.  23. 

are  Stanc  tough  it  is  not  included  above,  because  it  is  necessary  to  take  it  into  account, 
the  value  arent  gains  and  losses  which  consisted  of  Copper.  If  it  be  wished  to  ascertain 
fractions  p  drosses,  it  will  be  necessary  to  add  294  tolas  to  the  results  shown  before  (A) 
tained  in  the  drosses  of  all  the  coining  departments.  The  total  then  becomes 
olas  per  lac. 


REPORT  ON  THE  INDIAN  MINTS. 


APPENDIX  No.  18. 

Statement  of  the  results  of  work  in  the  Madras  Mint  during  the  23rd  Settlement ,  viz.,  from  ls£  May  1854  to  10 th  January  1855. 

Standard  Weight. 

Amount  of  Bullion  operated  on  -  -  -  29,93,752 

Deduct  Bullion  remaining  on  hand, 
delivered  to  Mint  Committee,  10th 
January  1855,  and  to  the  Assay  Mas¬ 
ter,  Tolas  1,516  in  the  Months  of  May 
and  September  1854,  -----  8,86,208 

Difference,  or  Standard  Weight  of  Bui-  Melting  and  Bleaching  losses  accounted  for. 

lion  consumed, .  21,07,544  Coins  delivered,  -----  21,10,149 

Net  Excess  of  Standard  Silver.  -  -  -  2,813  Excess  of  fineness  above  Standard  208 

-  -  Additional  Alloy,  to  meetLosses  of  Copper,  as  above,  g  577 

21,10,357  True  Standard  weight  of  Coins  '  5  ' 

— — , delivered,  ------  21,10,357 

Excess  of  Silver  Analysed.  Melting.  /  \  Milling,  Bleaching,  §  Stamping. 

Excess  above  stated,  ------  2,813  -  —  — 

Deduct  recoveries  in  pre-melting  depart¬ 
ment,  minus  loss  in  weighing,  &c.  &c.,  223 

Net  surplus  by  manipulation,  to  be  ex- 

Plained . A>  2,590  Loss  of  Copper .  1,046" 

.  ,  .  ,  7“-T - -  do.  Silver  in  dross....  237/«  1 1,532 Lossof  Copper.; 

Analysis  of  the  Surplus  by  Manipulation .  %  do.  Oxygen  and  dirt,.  951  A„fl,  ,  ...  ,  21  Silver  in  dross.  A 

The  extra  Copper  used  was  5253a-tocover  2,676  Unreported  Fractions,  b  _  _ s  Actual  excess  delivered,  ,484  Oxygen  and  dirt. 

and  “  Additional  Alloy”  proper.  2,577  To  cover  Loss  of  Copper  in  melting  1,046 —  Tntal  W«  9  234f  V  a.  a.ccruing,  in  the  La-  ' 

-  and  Bleaching,  - - -  1,532c  Total  loss  2,234/  \  minatmg,  Cutting,  and  g 

Total  extra  Copper,  shewing  the  Appa-  -  \  adJusting  Departments. 

rent  gain  thereby,  ------  5,253d  Total...  2,578 

Add  apparent  Gain  in  Laminating,  -  -  1,400 

Do.  Gain  in  fineness,  included  above,  -  208  ^  ,.  ,  .  , 

’  _  Delivered...  \  1,400 

6,861  Total  apparent  gain.  Silver  in  dross\  35 

Deduct  apparent  loss  in  melting,  2,234/  Total  *--*\l,435  > 

Do.  do.  do.  bleaching,  2,037^ 

4,271 


Result  of  surplus  A  above  stated,  -  -  2,590 


a  Vide  Statement  of  tho  Mclters  account,  Appendix  No.  19,  where  the  additional  Copper  put  into  the  pot  is  shown. 
b  At  the  vate  of  127  tolas  per  lac  of  the  issues  by  the  mint  (21,10,149)  vide  memorandum  A,  para  6. 
c  The  loss  ot  Copper  in  bleaching  here  stated ,  is  the  weight  of  solid  metallic  pure  c  opper  actually  recovered  from  the 
bleaching  liquid. 

d  In  this  calculation,  the  quantity  of  Copper  absorbed  by  the  unreported  fractions  is  taken  on  the  supposition  that  the  coins 
are  Standard  ;  but  by  the  result  of  the  Assay  Master’s  pyx  assays,  the  actual  fineness  of  all  the  coins  is  such,  as  to  raise 
the  value  of  the  entire  deliveries  to  208*  Rupees  above  Standard.  From  this  it  would  appear  that  the  unreported 
fractions  are  10  Rupees  more  than  127  tolas  per  lac. 

*  Vide  Appendix  No.  20. 


e  Vide  remark  above  note  c  regarding  the  Copper. 

f  This  is  the  amount  of  gross,  or  apparent  loss,  actually  experienced  in  the  melting  department.  Vide  Appendix  No.  19. 
g  This  is  the  actual  aggregate  deficiency  in  the  Milling,  Cleaning,  and  Stamping  departments,  compariug  the  gross  weight 
of  blanks  received  from  the  Laminating  department,  with  the  weight  of  the  finished  coins  and  defective  pieces  delivered 
to  the  Mint  Treasury,  and  the  Standard  weight  of  Silver  bars  recovered  from  the  drosses. 
h  Vide  Assay  Master’s  Report  of  the  drosses  Appendix  No.  23. 

i  The  value  in  the  dross  is  included  here,  although  it  is  not  included  above,  because  it  is  necessary  to  take  it  into  account, 
in  order  to  get  the  true  portion  of  the  apparent  gains  and  losses  which  consisted  of  Copper.  If  it  be  wished  to  ascertain 
the  total  surplus  deliveries  inclusive  of  the  drosses,  it  will  be  necessary  to  add  294  tolas  to  the  results  shown  before  (A) 
that  being  the  value  of  the  silver  contained  in  the  drosses  of  all  the  coining  departments.  The  total  then  becomes 
2590+294,  or  2884— at  the  rate  of  137  tolas  per  lac. 
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To  Amount  of  Silver  Bullion . 

To  do.  of  Standard  Scissel . 

To  do.  of  W|  Scissel . 

To  do.  of  B£  Ingots . 

To  do.  of  Standard  Ingots . 

To  do.  of  W£  Ingots . 

To  do.  of  Standard  laminated  Straps. 

To  do.  of  Silver  melting  Room  Dross 

Bars  received  back  from  Mint  Treasury. 


Copper . 

40,39,587  11  2\  Gross  weight  of  bullion  melted 

40,33,177  1  1 1 1  Standard  weight  of  do.  do. 


\  Deduct  worseness  of  Scissel 

1,164  0  and  ingots. 

5,246  8  5 

..  r>7  I  Deduct  Copper  lost  from  refi- 

797  J  |  ncd  bars. 

4,448  15  1 «  ^  Deduct  Copper  deficient  in  re- 

803  13  9§  f  maining  musters  and  bars. 

_ r  Copper  beyond  Standard  left 

I  in  the  Coins  at  the  rate  of 


5,252  12  11  \  249  tolas  per  lac  of  issues 

- V.  by  the  Mint. 

Excess 


Total. 


Silver  Melting  Room  account  for 
Standard  weight. 


APPENDIX  No.  19. 

the  23 rd  Settlement,  viz.,  from  May  1854  to  10 th  January  1855. 


Cr. 


Gross  weight. 


Tolas.  |A.i  P. 
18,74,770  5 1  4 

14,56,325'  6 
4,87,743  14 


47,790 

21,330 

72,227 

20,562 

_ 7,348 

39,88,098 

51,489 


40,39,587 


2i 


Tolas. 

A. 

P. 

Tolas. 

19,20,398 

0 

8f 

19,20,398 

14,56,325 

6 

0 

14,56,325 

4,86,635 

5 

lOf 

4,87,743 

47,898 

9 

1  n 

47,790 

21,330 

7 

1  0 

21,330 

72,063 

8 

: 

72,227 

20,562 

3 

1  0 

20,562 

7,963 

9 

1 

7,963 

40,33,177 

1 

Hi 

40,34,341 

1,964 


40,35,141 


Standard  weight  as 
per  Office  Books. 

aTp. 


_  3,018' ^ 
40,37,359!  3 


Gross  weight. 


By  Amount  of  Standard  Ingots... 

By  do.  of  W|  do. 

By  do.  of  Bars,  &c.  do*  . 

By  do.  of  duplicate  musters 


Deduct  tlie  loss  in  6  refined  Bars  worked 
up  in  the  Melting  Room  and  2  deliveredl 

at  the  close  of  the  Settlement . j 

Nos.  5493,5710,5711  j  5  Ba).s  5605  7.0  B  18  4.58-i0-0i 

5024.f. .  1  do.  „  1206  6-0  B.  19*  1 14  -  0-3|' 

5825 .  1  do.  „  1186  7-0  B.  19  102-7-S* 

6272 .  1  do.  „  1584  15-0  B.  17  122  -  7-0| 

8  9663  3-0 


Tolas.  I  A.  IP. 
30,43,473  0  0 
9,75,969  1  0 
15,581  5  0 
1,532  0!  0 


40,36,555 


797 


Gross  Loss. 
Total.... 


40,37,352 


2,234 

40,39,587 


6  0 


3f 


15,  3i 


Standard  weight. 


Tolas.  lA.  P 
30,43,473|  0  0 


Standard  weight  as 
per  Office  Book. 


Tolas.  A.JP. 
30,43,473  00 


9,73,750T5  2|  9,75,969  10 
16,354;  7|8g!  16,354  7  8£ 

1,562  11  1|  1,562  1  l,lf 

40,35,141  2  0|  40,37,359!  39£ 


10* 

2|  40,35, 141 


2.0i 


40,37,359 


391 


Eemeltcd  1,73,893-11-0  making  the  total  meltings  42,13,481-6-2£  having  a  loss  of  2234-ll-10|  at  the  rate  of  8  Annas  5fPice  per  mille. 


APPENDIX  No.  20. 

Statement ,  shewing  the  Number  of  Pix  Assays  made  during  the  23 d  Settlement,  viz.,  from  lsf  May  1854  to  10 th  January  1855,  with  the  calculated  fineness  of  the  Coins  thereupon. 


Description  of  Coins. 

B  1, 

B  J. 

Standard. 

W 

Total. 

Value  of  Coins  issued. 

Better, 

Worse. 

Tolas. 

Single  Rupees . . . . 

7 

74 

801 

45 

927 

*.046386 

18,48,890 

10 

o 

or  85  762  at  BJ . 

194 

14 

7§ 

0 

0 

0 

Quarter  do . 

0 

10 

244 

16 

270 

.022222 

1  35  306 

4 

o 

or  3  006  at  W£.  .. 

0 

0 

0 

6 

13 

3f 

Double  Annas . 

0 

40 

460 

4 

504 

.071428 

l’, 25*, 952 

9 

0 

or  8,996  at  B£ . 

20 

7 

11 

0 

0 

0 

215 

5 

86 

6 

13 

3i 

Deduct  Worse... 

6 

13 

3f 

Net  Better . 

208 

8 

H 

.046386  Represents  the  fraction  indicating  the  fineness  of  the  issue.  In  this  case  (of  £  dwt.) 


to  10 th  January  1855. 


Cr. 


Gross  weight. 

Standard  weight. 

Standard  weight  as 
per  Office  Book. 

Tolas. 

/V. 

|P- 

Tolas. 

A. 

<p. 

Tolas. 

A. 

ip. 

30,43,473 

0 

j  0 

30,43,478 

0 

:o 

30,43,473 

0 

!o 

9,75,969 

1 

0 

9,73,750 

15 

2| 

9,75,969 

1 

0 

15,581 

5 

0 

16,354 

!  7 

8i 

16,354 

7 

Si 

1 ,532 

0 

0 

1,562 

11 

If 

1,562 

11 

! _ 

!- 

40,86,555 

6 

0 

40,35,141 

2 

Of 

40,37,359 

1  3 

!  797 

9 

8f 

40,37,852 

15 

07 

2,284 

11 

10f 

40,89,587 

n 

«i! 

40,35)141 

'~2, 

40,37,359 

~3: 

H; 

Ingots. . . 
do.  .. 
do*  ., 
musters. 


refined  Bars  worked 
>om  and  2  deliverec 
element . . 

;  5605  7-0  B.  IB  458-10-0^ 


1186  7-0  B.  19 
1584  15-0  B.  17 

9663  3-0 


102- 

122 


Gross  Loss. 
Total.... 


e  rate  of  8  Annas  5|Pice  per  mille. 


nuary  1855,  with  the  calculated  fineness  of  the  Coins  thereupon. 


Better, 

Worse. 

it  B| . 

194 

14 

7§ 

0 

0 

0 

it  W~b . 

0 

0 

0 

6 

13 

si 

it  B£ . . . 

20 

7 

4 

0 

0 

0 

215 

5 

8f 

6 

13 

3  g 

Deduct  Worse... 

6 

13 

3| 

Net  Better . 

208 

8 

H 

(of  £  dwt.) 


APPENDIX  No.  21. 

showing  the  course  of  work  in  the  Laminating  Department ,  for  the  Month  of  September  185*,  and  the  influence  of  each  Process  upon  the 

weight  of  the  Silver  subjected  to  its  Operation. 
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Result. 

\ 

1 

Plus. 

liHHNMeOOdffi®Ot)OCJO'J<OHO'}<NHHOO(3)  CM 

os  ^  to  ad  d  od  cm  cs  -S*  oo"  eo  d  ©  d  >-h  d  d  d  ©  d  <n 

CO 

c4 

rH 

Sorting 

and 

Blank 

Cutting. 

'r-.^>-*ioeo<Ne^cot^oc^eocoooos-'r-iooo>-H©0  o 
•sntn™|'1  • r-?  '*1  .  .  ,"i  .  .  .  •“!  •“!  .  .  .  . . -I 

'OOOOOOOOO— lOO— lOOOOOOOOOO  o 

j  eo 

Weight 

before. 

CMOffis^ooeoffi®®®c<3d^^d'jidnrtwH  <M 

'  ©  (M  ©  ©  ©  *0  i— iTfOOOOO^fM-^COOOt^  t'~ 

0_  ■^f<  G5_  QO  CM  eo  00  ^  oq_OS_0  OO  0_©  w  d  CO 

cfcood'cMd'©ad-*J<'d'cd'crded'<M~cfofd'''$*'ed'od'©od'©'  © 

Hr.Hdr«dHdNCIMnNNdHIMHp.rtrtrtd  M 

1  o 

J>. 

p~- 

or 

d 

Disk 

Cutting. 

*snat[\i  1 

NOUS'?  -  eo  00  b.®  O  d  r- 1  N  O  -I1  O  'Sf 

of  o’  r-H  o*  fi  o  o’  o  o’  d  o  o  o’  d  d  d  o’ 

24,700  0.  0 

20,818  0.  6 

8,739  0.14 

28,134  0.  2 

17,994  0.  0 

25,978  0.11 

1  o 

i  s 

s 

00 

CM 

d 

Weight 

before. 

OOOffldU}®03fflOO®HfflONiibo 
NO(Nd0000l>d,OlOO(N'J('^®«0'-i 
Tf^Osr^lM  f—  o  O  Ifi  N  H  rH  n  M  cs 

d"  d  d  >-<  cs"  cf  d  ed  -^  ©  cf  os'  ocf  d  d  d 

Md?5drtdHd-Cl(Nd  CM  CM  —  eo 

5>S 

4K 

1  OOOHMdMfiONOCOH^Hdd 

•snuipu  ~.  ,  .  .  . r-H. . 

I00000r-i00>-<00000000 

«  CN  CO  d  ‘O  ®  CD  ] 
.  .  .  .  o  .  | 

o  o  o  o  o  bno  1 

1  '* 

1  05* 

-d  as 

<V 


©-^CSO*C'.OS'Mt^'S<OOOS-«*C'.*^''i<a5<M 

COOOm«®MO-r«(NOHt^N>Oi-'0) 

t^CN^t^lOeOCJ®'3<,<J<aDX>-C^(M‘0!X>CC>0 


HOiCOCJt»  cl  O 
OS  p—  TP  OS  •  —  00 

^t'.“3,Pl^.Cl  os, 
oo"  p-7  os  ©"  of  o  o' 

CM  CM  CO  C  CM 


cc  © 
6C  g 
’«  *53 


no-t'^oooiNOKMOion 

to  uj  n  iij  o  to  fl  #’  fi  oi  w  n 


^r- ,03CCOO®hhO)0«h 

r*c^nofflMu5oo®«om 
M  0_Tf  o  CO  ®  00  lO  N©  (M 

s'  TfT  00  nr  oo"  rfT  o'  tjT  of  «*r  eo" 

.1  — i  /“V  k  _ ^  Q^l  _ (  -mU*  _ _  _ ZU  _ .  _Xj 


rt> 


IOOOCSOOOOOOOOO 

OOoOOOOOOiOOOOO 

kt»io«om®n»r305«0) 


Os  O 
rjJ  O 


o  o 
o  o 
to  © 


OSMNHM  00^ 

CO*  CO  O  CO  O  CO*  o’ 


coNto»-«eoo 

00  (M  O  — 1  OS  OS  P- 
TfNHOMOM 


o  o  o  o  o  o  o 

O  O  O  O  O  O  CO 
fflnonowH 


*enId 

|C0  © 

Id  d _ 

O  CM 

^  cf _ 

NODtNCOftdujus 

rjJ  ed  ed  — *  d  r-T  cm  co’ 

2nd. 

Weight 

before. 

CO  — < 

os  eo 
tP  o 
os"  oo" 

CM  -M 

eo  P- 
eo  © 
r-  0_ 
oo"  cs* 

CM  CM 

'(SO'O^OOdTfcC'O 

oe  — >  -m  qc  ^r1  ^  —  i^eo 

^  CD_©  05  f> 
cm"  oc"  ©  cc"  cs  go"  rjT  co  co" 

-e'dddlMO'-lr-^ 

io  d 

o  o 

OOKSUOiOOOOO 

©  as 

o  o 

ujONftftOOu3U> 

as 

as 

Ph 

eo  cm 

CO  CO 

^CCNdCUSrt^if 

I  X  W  (N  h  O  «  lO 
‘  CO  CO  CO*  CO*  <M*  Cl  <M* 


MnNiHr-NOStO  I 

ooo  —  csoscscsM  ■ 
co^ (»h  o^co  o  *-5 

TjT  i>T  ocT  tjT  ao’'  rjT  co-  r-T  Pn 


00000000^3 
OOOOOOCM(N  O 
-'COCOCOeO  —  CMCM  C 


coqoO  .d^oOffiwnMo-HCOooc'i^^io  •  eo 
odd  •  h  h  6  cJ  n  w  o  6  h  rl  ci  h  w  i-I  o’  ci  *  <-} 


M  o 

fee  u 

•s  .o 


•  CJCOOCSO  •fsOnCi®ilQOdOO(M'MC50dfflO  •Tfi 

.  >0  CO  ©  ©  CO  •M»~ddNNCOO'(3‘SOCOa<0«  .  t>. 

•  0_  t>.  CO_  CO  P^  •  QO  N  «5  ffi  a  O  N  «  «  OD  n  O^  »  O^  CO  H  • 

00~  OO  rjT  of  ’cTcOCCaO'*?COCO'&-&C^'cO'&CD->&V>f-*  •  cf 

.dNHrt^l  .^ddddiHdi-Hdd^dH  eo  ;  H 


•^  ©  ©  O  ©  .OOt^OOOOOOOOOOOOCO  uo 
n  co  o)  ft  i.  .o(»N(»(jocs®®dooeoc)®CJnd  ;  © 

’-‘ft  CM  t  I— I  -H  r—  f— I  ft  ft  ft  fi  ft  ,  ft 


<&S 

'csrs 

ft} 

•snuxiM 

|(»CSN»>COl^OOO)CO®«®^a'-|M'-"-|lMCOCS®'}c 

jo  d  h  d  rt  ci  o  oi  d  d  d  d  d  o  d  o  o  o  d  ci  o  «  o  o 

1 

j 

1  Weight 

1  before. 

1 

NCDMOONCO-irJiCOrHNOOCOOin-OOOOOCONCO'd 
N®0®NU5  00®innO-'Mnu5COi~N'-®U3®C'0 
eo^-^ooos  os_  >-«_  ©  <m_  —  ©  (M  ft  eo  >o  o>  oc  o^ft^eo^io  o^'O 

of  ©"  of  •-<  cf  — f  p^  of  pf  ©"  acf  acf  t'f  oo  eof  of  *-T  of  cf  d  ocf  cf  ao' 
d®‘OT?d’td'e,'OUSioMdusdC0Tii’U"e<^'e'U5C0^ 

*0?*a  | 


Hd'f 


dn^iowooffiOdMwoN®®^  ; 
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APPENDIX  No.  22 . 


Bombay  Mint ,  28th  January ,  1834. 

Present  the  Mint  Master  and  Assay  Master  and  the  Mint  Engineer 
and  Assistant. 

Made  the  following  trials  of  the  loss  in  annealing  and  breaking 
down  Ingots  to  210.  N.  B. — A  skin  placed  under  the  rolls  and  (from 
2nd  to  5th)  cloth  in  the  carts,  to  catch  the  dust  and  small  fragments  of 
silver. 


No.  1. 

31 1  Bars  which  had  been  previously  annealed  with 

charcoal,  weighed  before  Rolling . 

After  Rolling  (N.  B.  dust  accidentally  thrown 
out,  but  all  small  particles  of  silver  weighed 
with  the  slips.) 


lbs.  oz.  dwi . 
545  9  15 

0  1  10 


No.  2. 


31  Bars  and  12  Pieces  (delivered  27th)  of  ordinary 
description,  being  chiefly  such  as  had  been  re¬ 
jected  in  consequence  of  flawed  parts  required 
to  be  cut  off,  and  therefore  likely  to  show 
greater  loss  than  average  bars,  weight  before 

annealing  in  the  annealing  Furnace .  599  6  0 

After  annealing,  cooled  gradually  and  well  rubbed 
with  a  cloth. 

Loss .  0  2  10 

Rolled,  no  further  loss  apparent — on  the  contrary 
there  were  4§  dwts.  of  small  pieces  and  metallic 
dust  not  weighed  with  the  slips. 

No.  3. 

35  Bars  (delivered  25th)  good  average  bars  weighed 


before  Rolling*. .  604  4  0 

Rolled  without  annealing—after  Rolling  Loss-.  0  1  15 


Small  fragments  and  metallic  dust  dwts  12 
5 1  grs.  weighed  with  the  slips. 


No.  4. 


lbs.  oz.  dwt . 

31  Bars  and  2  pieces  good  bars,  annealed  as  in  No.  1 

weight  before  Rolling .  550  11  10 

After  rolling  including  dust  and  Scraps.  Loss  ...  0  \  2\ 
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The  Assay  Master  having  left  the  Rolling  Mill.  Assistant  Assay 
Master  present  at  the  weighment. 

No.  5. 

35  Bars  fair  average  bars  (delivered  25th)  weight 

before  annealing .  593  10  15 

After  annealing  the  in  Furnace  being  wiped  with 
a  cloth. 

Loss .  0  0  15 

After  Rolling  including  dust  and  Scrap. 

Further  Loss .  0  2  0 


(Signed)  JAMES  FARISH, 

Mint  Master . 

„  F.  McGILLEVERY, 


(True  Copy.) 


Mint  Engineer . 


J.  T.  SMITH. 

Mint  Master , 
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APPENDIX  No.  23. 


Assay  and  Outturn  Report  on  12  Musters  of  Drosses  of  the  23rd  Settle¬ 
ment ,  received  from  the  Mint  Master  on  the  9th  January  1855. 


Quantity 
of  Dross 
taken  for 
Assay. 

Description  of  Dross. 

Gross  Weight  of 
Silver  recover¬ 
ed  after  deduct¬ 
ing  1£  Grains 
found  in  the  Li¬ 
tharge. 

Fineness 
after  Cu- 
pellation 
in  the  re¬ 
gularway 

Total 
weight  of 
the  Dross, 

Value. 

Silver  Melting  Room . 

Grs. 

Dec. 

Dwts. 

Tolas.  | 

Rs. 

A. 

P. 

100 

1 

.47 

B  19  J 

9,800 

0 

13 

10 

100 

.  2 

2 

.83 

B  19i 

1,48,000 

25 

5 

2 

100 

.  3 

2 

.50 

B  19|| 

1,47,000 

22 

3 

7 

100 

. . .  4 

8 

.47 

B  19| 

3,70,000 

189 

8 

6 

Private  Bullion  Melt- 

ing  Room . 

100 

. No.  1 

8 

.88 

B  19| 

1,10,095 

59 

2 

0 

100 

.  2 

8 

.25  j 

B  191 

10,906 

5 

7 

0 

Public  Bullion  Melt¬ 

ing  Room. 

100 

. No.  1 

8 

.97 

B  19! 

10,069 

5 

7 

4 

100 

.  2 

9 

.21 

B  19! 

1,010 

0 

8 

11 

Laminating  Room. 

100 

5 

.70 

B  19! 

2,022 

0 

11 

0 

100 

.  3 

9 

.33 

B  19! 

18,237 

10 

4 

6 

100 

.  4 

20 

.52 

B  19! 

19,703 

24 

7 

2 

Milling ,  Cleaning  and 

Stamping  Rooms. 

1 

100 

. No.  1 

12 

.59 

B19i 

28,000 

21 

5 

1 

Total  Dross  Value... 

365 

4 

1 

Deduct  Private  and  Public  Bullion  Melting  Room 

i 

Drosses,  not  connected  with  Coinage . . 

70 

9 

3 

Value  of  the  Coinage  Drosses... 

294 

10 

10 

(Signed)  G.  J.  SHAW, 


Fort  St.  George,  Assay  Office, 
5th  February  1855. 


} 


Assay  Master . 


To  the  Mint  Master , 


Fort  St.  George . 

(A.  True  Copy.) 


J.  T.  SMITH, 
Mint  Master. 
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APPENDIX  No.  24. 

Table  showing  the  Correspondence  between  the  Rates  per  Lac,  per  Mille, 
and  per  cent .  in  Rupees  Annas  and  Pice . 


Rate  per  Lac. 

Equivalent 
per  Mille. 

Equivalent 
per  Cent. 

Rate  per  Lac. 

Equivalent 
per  Mille. 

Equivalent 
per  Cent. 

[Rate  per  Lac. 

Equivalent 
per  Mille. 

Equivalent 
per  Cent. 

RS. 

it. 

A. 

P. 

R. 

A. 

p. 

R 

R. 

A. 

P. 

R. 

A. 

p. 

R. 

R. 

A. 

P. 

R. 

A. 

P. 

I 

0 

0 

1.92 

0 

0 

0.192 

51 

0 

8 

1.92 

0 

0 

9.792 

101 

1 

0 

1.92 

0 

1 

7,392 

2 

0 

0 

3.84 

0 

0 

0.384 

52 

0 

8 

3.84 

0 

0 

9.984 

102 

1 

0 

3.84 

0 

1 

7.584 

3 

0 

0 

5.76 

0 

0 

0.576 

53 

0 

8 

5.76 

0 

0 

10.176 

103 

1 

0 

5.76 

0 

1 

7.776 

4 

0 

0 

7-68 

0 

0 

0.768 

54 

0 

8 

7.68 

0 

0 

10.368 

104 

1 

0 

7.68 

1  0 

1 

7.968 

5 

0|  0 

9.60 

0 

0 

0  960 

55 

0 

8 

9.60 

0 

0 

10,560 

105 

1 

0 

9.60 

1  0 

1 

8.160 

6 

0 

0 

11.52 

o 

0 

1.152 

56 

0 

8 

11.52 

0 

0 

10.752 

106 

1 

0 

11.52 

0 

1 

8.352 

7 

0 

1 

1.44 

o' 

0 

1.344 

57 

0 

9 

1.44 

0 

0 

10944 

107 

1 

1 

1.44 

0 

1 

8,544 

8 

0 

1 

3.36 

0 

0 

1.536 

58 

0 

9 

3.36 

0 

0 

11.136 

108 

1 

1 

3.36 

0 

1 

8.736 

9 

0 

1 

5.281 

0 

0 

1.728 

59 

0 

9 

5.28 

0 

0 

11.328 

109 

1 

1 

5.28 

0 

1 

8.928 

10 

0 

1 

7.20 

0 

0 

1.920 

60 

0 

9 

7.20 

0 

0 

11.520 

110 

1 

1 

7.20 

0 

1 

9,120 

11 

0 

1 

9.12 

0 

0 

2.112 

61 

0 

9 

9.12 

0 

0 

11.712 

ml 

I  1 

1 

9.12 

0 

1 

9.312 

12 

0 

1 

11.04 

0 

0 

2.304 

62 

0 

9 

11.04 

0 

0 

11  904 

112 

1 

1 

11.04 

0 

1 

9.504 

13 

0 

2 

0.96 

0 

0 

2.496 

63 

0 

10 

0.96 

0 

1 

0.096 

113 

1 

2 

0.96 

0 

1 

9.696 

14 

0 

2 

2.88 

0 

0 

2.688 

64 

0 

10 

2.88 

0 

1 

0.288 

114 

1 

2 

2.88 

0 

1 

9.888 

15 

0 

2 

4.80 

0 

0 

2.880 

65 

0 

10 

4.80 

0 

1 

0.480 

115 

1 

2 

4.80 

0 

1 

10.080 

16 

0 

2 

6.72 

0 

0 

3.072 

66 

0 

10 

6.72 

0 

1 

0.672 

116 

1 

2 

6.72 

0 

1 

10.272 

17 

0 

2 

8.64 

0 

o' 

3.264 

67 

0 

10 

8.64 

0 

1 

0  864 

117 

1 

2 

8.64 

0 

1 

10.464 

18 

0 

2 

10.56 

0 

0 

3.456 

68 

0 

10 

10.56 

0 

1 

1.056 

118 

1 

2 

10.56 

0 

1 

10.656 

19 

0 

3 

0.48 

0 

0 

3.648 

69 

0 

11 

0.48 

0 

1 

1.248 

119 

1 

3 

0.48 

0 

1 

10.848 

20 

0 

3 

2,40 

0 

0 

1  3.840 

70 

0 

11 

2.40 

0 

1 

1.440 

120 

1 

3 

2,40 

0 

1 

11.040 

21 

0 

3 

4.32 

0 

0 

1  4.032 

71 

0 

11 

4.32 

0 

1 

1.632 

121 

1 

3 

4.32 

0 

1 

11.232 

22 

0 

3 

6.24 

0 

0 

4.224 

72 

0 

11 

6.24 

0 

1 

1.824 

122 

1 

3 

6.24 

0 

1 

11  424 

23 

0 

3 

8.16 

0 

0 

1  4.416 

73 

0 

11 

8.16 

0 

1 

2.016 

123 

1 

3 

8.16 

0 

1 

11.616 

24 

0 

3 

10.08 

0 

0 

!  4  608 

74 

0 

11 

10.08 

0 

1 

2.208 

124 

1 

3 

10.08 

0 

1 

11  808 

25 

0 

4 

0.00 

0 

0 

| 4.800 

75 

0 

12 

0.00 

0 

1 

2.400 

125 

1 

4 

0.00 

0 

2 

0.000 

26 

0 

4 

1.92 

0 

0 

.  4.992 

76 

0 

12 

1.92 

0 

1 

2.592 

126 

1 

4 

1.92 

0 

2 

0.192 

27 

0 

4 

3.84 

0 

0 

5.184 

77 

0 

12 

3.84 

( 

1 

2.784 

127 

1 

4 

3.84 

0 

2 

0.384 

28 

0 

4 

5.76 

0 

o;  5.376 

78 

0 

12 

5.76 

c 

1 

2.976 

128 

1 

4 

5.76 

0 

2 

0.576 

29 

0 

4 

7.68 

0 

0  5.568 

79 

0 

12 

7.68 

0 

1 

3.168 

129 

1 

4 

7.58 

0 

2 

0.768 

30 

0 

4 

9.60 

0 

0;  5.760 

80 

0 

12 

9.60 

0 

1 

3.360 

130 

1 

4 

9.60 

0 

2 

0.960 

31 

0 

4 

11.52 

0 

0 

i  5.952 

81 

0 

12 

11.52 

0 

1 

3.552 

131 

1 

4 

11.52 

0 

2 

1.152 

32 

0 

5 

1.44 

0 

Oi  6.144 

82 

0 

13 

1.44 

0 

1 

3.744 

132 

i  1 

5 

1.44 

0 

2 

1.344 

33 

0 

5 

3.36 

0 

0 

6.336 

83 

p 

13 

3.36 

0 

1 

3.936  133 

1 

5 

3.36 

0 

2 

1.536 

34 

0 

5 

5.28 

0 

0 

i  6  528 

84 

0 

13 

5.28 

0 

1 

4.128 

134 

l 

5 

5.28 

0 

2 

1.728 

35 

0 

5 

7.20 

'  0 

0 

6.720 

85 

0 

13 

7.20 

0 

1 

4.320 

135 

1 

5 

7.20 

0 

2 

1.920 

1  36 

0 

5 

9.12 

0 

0 

i  6.912 

86 

0 

13 

9.12 

0 

1 

4.512 

136 

1 

5 

9.12 

0 

2 

2.112 

37 

0 

5 

11.04 

0 

0 

»  7.104 

87 

0 

13 

11.04 

0 

1 

4.704 

137 

1 

5 

11  04 

0 

2 

2,304 

38 

0 

6 

0.96 

0 

0 

i  7.296 

88 

0 

14 

0.96 

0 

1 

4.896 

138 

1 

6 

0.96 

0 

2 

2,496 

39 

0 

6 

2.88 

0 

0 

i  7.488 

89 

0 

14 

2.88 

0 

1 

5.088 

139 

1 

6 

2.88 

0 

2 

2.688 

40 

0 

6 

.  4.80 

0 

0 

7.680 

90 

0 

14 

4.80 

0 

1 

5.280 

140 

1 

6 

4.80 

0 

2 

2.880 

41 

0 

6 

6.72 

0 

0 

7.872 

91 

0 

14 

6.72 

0 

1 

5.472 

141 

1 

6 

6.72 

0 

2 

3.072 

42 

0 

6 

8.64 

0 

0 

'  8  064 

92 

0 

14 

8.64 

0 

1 

5.664 

142 

1 

6 

8.64 

0 

2 

3.264 

43 

0 

6 

10.56 

0 

0 

8.256 

93 

0 

14 

10.56 

0 

1 

5.856 

143 

1 

6 

10.56 

0 

2 

3.456 

44 

0 

7 

0.48 

0 

0 

8.448 

94 

0 

15 

0.48 

0 

1 

6.048 

144 

1  1 

7 

0.48 

0 

2 

3.648 

45 

0 

7 

2.40 

0 

0 

8.640 

95 

0 

15 

2.40 

0 

1 

6.240 

145 

1 

7 

2.40 

0 

2 

3.840 

46 

0 

7 

4.32 

0 

0 

8.832 

96 

0 

15 

4.32 

0 

1 

6.432 

146 

1 

7 

4.32 

0 

2 

4.032 

47 

0 

7 

6.24 

'  0 

0 

9  024 

97 

0 

15 

6.24 

0 

1 

6.624 

147 

1 

7 

6.24 

0 

2 

4.224 

48 

0 

7 

8.16 

1  0 

0 

i  9.216 

98 

0 

15 

8.16 

0 

1 

6.816 

148 

1 

7| 

8.16 

0 

2 

4.416 

49 

0 

7 

10.08 

;  0 

'1  o 

i  9.408 

99 

( 

15 

10.08 

0 

1 

7.008 

149 

1 

7 

10.08 

0 

2 

4.608 

50 

c 

8 

1  0  00 

1  0,  0 

i  9  600 

100 

1 

0 

|  0.00 

0 

1 

7.200 

150 

1 

8 

0-00 

0 

2 

4.800 

LIST  OF  SELECTIONS 


FROM  THE 

RECORSS  OF  fi  0  V  E  R 1 1!  E I T, 

PARTS  ALREADY  PUBLISHED. 


Rs.  A. 

1.  Report  on  the  Navigation  of  the  Godaveiy . , . Royal  8vo,...  1  0 

2.  Report  on  the  Government  Central  Museum .  do.  ...  X)  12 

3.  Report  on  the  Proposed  Abolition  of  the  Madras  Mint  (Re-printed).  do.  ...0  12 

4.  Report  on  the  Paumban  Channel  (Re-printed) .  do.  ...  0  8 

5.  Collective  Memorandum  of  Public  Works  in  the  Madras  Presi¬ 
dency  (Re-printed) .  do.  ...  1  0 

6.  General  Report  of  the  Road  Department .  do.  ...  1  0 

7.  Report  on  the  Swinging  Festival  and  Walking  through  Eire .  do.  ...  0  10 

8.  Report  on  the  Proposed  Plan  for  the  Revenue  Assessment  of  Kur- 

nool  in  1843  (Re-printed) . . . Royal  Svo.  ...  1  0 

9.  Report  on  the  Important  Public  Works  for  1851 . Royal  8vo...  1  0 

10.  Do.  do.  do.  do.  1852 .  do.  ...  2  0 

1 BBB. 

1.  Report  on  Vaccination .  do.  ...  0  10 

'  2.  Memo,  of  Proceedings  of  the  Madras  Government  in  the  Department 

of  Education... . Do.  bound...  5  0 

3.  Report  on  the  Navigation  of  the  Godavery  (Re-printed) . Royal  8 vo...  1  0 

4.  Major  Maitland’s  School  for  the  Instruction  of  the  Artificers  and 

Pupils  at  the  Gun  Carriage  Manufactory .  do.  ...  1  8 

5.  Report  of  the  Annamullay  Forests  (Re-printed) .  do.  ...  0  8 

6.  Correspondence  relative  to  Proposals  for  Organising  Permanent 

Corps  of  Coolies  for  Employment  on  Road  Works  .  do.  ...  0  8 

7.  Report  on  Civil  Dispensaries  (Re-printed) .  do.  ...  0  8 

8.  Report  on  District  Roads  .  do.  ...  1  4 

9.  Revenue  Survey  .  do.  ...  1  8 

10.  Operations  of  the  Indian  Mints  (Re-printed) .  do.  ...  1  8 

11.  Lieutenant  O’Connell’s  Report  on  the  Supply  of  Madras  with  Water, 

and  the  Improvement  of  the  Drainage  and  Sewerage  of  Black  Town,  do.  ...2  0 

12.  Reduction  on  the  Revenue  Assessment  of  North  Arcot( Re-printed).  do.  ...0  8 

13.  General  Report  of  the  Road  Department  for  1854-55 .  do.  ...  0  12 

14.  Report  on  the  Medical  Topography  of  the  South  Western  Political 

Districts  .  do.  ...  0  4 

15.  Reports  on  Important  Public  Works  for  1853  (Re-printed) . .  do.  ...  1  4 

16.  Memorandum  on  Salt  .  do.  ...  2  10 

17.  Report  on  Public  Instruction  in  the  Madras  Presidency  for  1854-55.  do.  ...2  8 


18. 

19. 

20. 
21. 
22. 


23. 

24. 

25. 

26. 

27. 

28. 
29. 

80. 

31. 

32. 

32a 

33. 

34. 

35. 

36. 

37. 


38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 


Report  of  the  Railway  Department  for  1854 . Royal  4to. 

Report  on  the  Ports  and  Harbours  of  the  Northern  Circars,  & c . Royal  8  vo. 

Report  on  Vaccination  for  1854 .  do. 

Report  on  Civil  Dispensaries  for  1854  .  do. 

Papers  relating  to  the  Revision  of  the  Land  Revenue  Assessment  in 
South  Aroot  .  do. 

1856. 

Reports  on  the  Fibres  of  Southern  India  .  do. 

Reports  on  the  Disturbances  in  Purla  Kimedy,  Vizagapatam  and 
Goomsoor  in  1832-36 — in  2  Volumes  .  do. 

Reports  on  Important  Public  Works  for  1854  .  do. 

Papers  relating  to  the  Establishment  of  Village  Vernacular  Schools 
in  the  Sub-Division  of  Rajahmundry . . .  do. 

Papers  relating  to  the  Budget  of  1854-55  .  do. 

Do.  do.  do.  of  1855-56  . .  do. 

Replies  to  the  Collective  Memorandum  on  Public  Works  in  the  Ma¬ 
dras  Presidency . do. 

Report  on  District  Roads  for  1854 .  do. 

Papers  relating  to  the  Commutation  Rates  of  the  Madras  Presidency,.  do. 

Report  of  a  Committee  on  a  plan  for  cleansing  the  drains  of  Black 
Town .  do. 

Report  of  Agricultural  Exhibitions  in  the  Provinces  for  1855 . .  do. 

Report  on  Vaccination  for  1855 .  do. 

Report  on  Civil  Dispensaries  for  1855  .  do. 

Report  on  Public  Instruction  in  the  Madras  Presidency  for  1855-56.  do. 

Annual  Report  of  the  Madras  Medical  College  Session  1855-56. . . .  do. 

Correspondence  on  the  Scale  of  Passenger  Fares  and  Goods  Tariff, 
for  the  Madras  Railway.  Parts  I.  and  II.. .  do. 

1857. 


Rs.  A. 
...  5  0 
...  2  0 
...  0  8 
...  0  8 

...  0  8 


...  3  0 

...  5  0 
...  1  4 

...  1  8 

...  1  0 

...  0  12 
...  1  4 

...  2  8 

...  1  0 
...  0  12 
...  0  8 
..  0  12 
..  1  0 
..0  8 

..2  8 


Papers  relating  to  the  Budget  of  1856-57 . . .  do.  ...  1 

Report  on  the  Government  Central  Museum  for  1855-56 .  do.  ...2 

Report  of  the  Railway  Department  for  1855 . Royal  \to..  4 

Report  on  Grants-in-Aid  of  Schools  unconnected  with  Government .. Royal  8 vo..  1 

Report  on  Vaccination  for  1856 , . . . . .  do.  . .  0 

Correspondence  on  the  Scale  of  Passenger  Fares  and  Goods  Tariff, 

for  the  Madras  Railway.  Vol.  II . . .  do.  ..  2 

Report  of  the  Railway  Department  for  1856 .  do.^to..  3 

Report  of  Agricultural  Exhibitions  in  the  Provinces  for  1857 .  do.  8 vo...  1 

Report  on  Civil  Dispensaries  for  1856 .  do.  1 

Report  on  District  Roads  for  1855-56 . . .  do.  1 


8 

8 

0 

8 

8 

0 

0 

8 

0 


Printed  and  Published  by  H.  Smith,  at  the  Government  Press  Fort  St.  George , 
and  sold  also  by  Messrs.  Pharoah  and  Co.  Mount  Road . 


